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PREFACE

This document outlines the proposed studies to be performed as part of the RCRA
Facility Investigation (RFI) at the Burlington Environmental (formerly Chemical
Processors, Inc.) Pier 91 facility in Seattle, Washington. The scope of work proposed
in this document has been prepared to meet the 3008(h) Agreed Order issued by the
U.S. Environmental Protection Agency (EPA) Region X (1089-11-06-3008h). The
Draft RFI Work Plan was developed by Sweet Edwards/EMCON for Burlington
Environmental. Revisions to the Draft Work Plan were made by Burlington
Environmental Technical Services Division.

This document has been organized into the following eight parts:
° Part A - Facility Environmental Background
The Facility Environmental Background includes site background and
history, findings of previous studies, and a preliminary analysis of
possible pathways of potential contaminants originating from the facility
to the environment. The preliminary pathways analysis is used in part
to identify where additional sampling data are required.

. Part B - Preliminary Technologies Evaluation

The Preliminary Technologies Evaluation summarizes an initial review of
remedial technologies that may be applicable to this facility.

° Part C - Sampling Plan
The Sampling Plan includes the objectives of the investigation, a
summary of the work scope, and a detailed description of the technical
tasks (beneficial use survey, drilling, soil sampling, monitoring well
installation, ground water sampling, and hydraulic conductivity testing).

o Part D - Risk Assessment

The Risk Assessment includes the tasks to be conducted to determine
human health and environmental risk.

o Part E - Project Schedule

The Project Schedule Identifies the technical tasks, field tasks,
submittals to EPA, status reports, and review schedule.



Part F - Quality Assurance Project Plan

The Quality Assurance Project Plan identifies the sampling methods,
sampling equipment, analytical methods, and QA/QC requirements.

Part G - Site Safety Plan

The Site Safety Plan identifies the health and safety requirements for the
investigation including training, personal protection, decontamination,
and hazard information.

Part H - Community Relations Plan

The Community Relations Plan identifies the procedures that will be

followed to disseminate information to the community concerning the
progress of the RFI.



PART A

FACILITY ENVIRONMENTAL BACKGROUND




1 SITE DESCRIPTION AND HISTORY

Burlington’s Pier 91 facility is located at 2001 West Garfield Street,
Seattle, Washington (Figure A-1). Facility operations currently include
waste oil recycling and treatment. The tank system currently leased by
Burlington was first constructed in approximately 1926 for use as a
gasoline refinery by the California Petroleum Company. The tank system
property was owned and/or operated by the California Petroleum
Company and subsequent oil companies; surrounding land and piers
were owned and/or operated by the Port of Seattle. The duration of
California Petroleum Company’s operations is unknown. A January
1931 archive drawing indicates that the Port of Seattle Commission was
the owner/operator of the tank system at that time. In addition, the
1932 drawing indicates that oil and gasoline piping from the present
location of the Burlington facility existed and was operated by the Texas
Oil Company. This piping served the old Pier 41 berths from the afore-
mentioned tank system.

In December 1941, the U.S. Navy took possession of the tank system
and all surrounding Port of Seattle property, including Piers 90 and 91.
The area was used by the Navy as a major shipping and staging point
during World War 1l, the Korean War, and the Vietnam War. Buildings
constructed in the area included warehouses, refrigeration facilities,
barracks, and other support facilities. The tank system was used
primarily as a fuel and lubricating oil transfer station. The Navy
maintained possession of Pier 91 until the early 1970s. During the time
of Navy ownership, the area was also used by the U.S. Coast Guard and
the National Oceanic and Atmospheric Administration (NOAA).

In approximately 1972, the Port of Seattle began managing a marine
cargo facility in the area. The property currently leased by Burlington for
operation of its Pier 91 facility was reacquired by the Port of Seattle in
1976, and has remained under its management since that time.
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In June 1971, Burlington (then Chemical Processors, Inc.) leased the
tank system property. The facility’s first shipment was received in
September 1971, and consisted of waste oil to be recovered for use as
industrial fuel. Since operations began in 1971, the Pier 91 facility’s
main activities have been waste oil recovery and wastewater treatment.

Typical waste streams processed at Pier 91 facility include oil and
coolant emulsions, industrial wastewater, and industrial waste sludges.
Table A-1 lists the wastes that are currently, or have been historically,
managed at the Pier 91 facility.

Bilge and ballast waters are primarily received via ships. Other wastes
and wastewaters are received via tankers or in drums. A major portion
of the Pier 91 facility’s tank system has been subleased to Pacific
Northern Qil Corporation (PANOCO) since the early 1970s for use as a
marine fuel depot. Reclaimed oil processed by Burlington Environmental
is sold to PANOCO for use as cutting stock in marine boiler fuel oils.

The Burlington lease with the Port of Seattle includes piping between the
tank system and berths on Pier 91, and berths used for ship
loading/unloading (presently Berths K and L).
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Table A-1

WASTES CURRENTLY AND HISTORICALLY MANAGED
AT THE BURLINGTON PIER 91 FACILITY

| Waste Oils
A Crankcase QOils
- possible metals: cadmium, chromium, lead, silicon
- possible phenol (less than 1000 ppm)
B Bunker Fuels
- possible sulfur
G Diesel and Residuals (from tank cleaning)

- possible iron scale

Note: All waste oils have the possibility of low-level PCB
contamination and levels of BTEX compounds.

Il Waste Boiler Fuel (Fuel Qil #6)
- possible iron scale
1l Coolant Qils (from Metal Machining Operations)

E possible metals: aluminum, arsenic, chromium (lll), iron,
zinc

- possible chlorinated parafins (non-hazardous waste)

- possible exotic metals: magnesium, titanium

v Industrial Wastewaters With Low-Level Oil Contamination (From
Parking Lots, Tank Cleaning, and Bilge Waters)

- possible metals: chromium (lll), chromium (VI), lead,
zinc

- possible constituents of waste oils: cadmium, copper,
iron, lead, phenol, silicon

- possible surfactants: soaps, defoamers (non-hazardous

wastes)
Y Industrial Wastewaters Without Oil
A Wastewater with chromium (V1) (very low levels)
B Wastewater with aluminum (from automobile manufacturing)
Vi Industrial Wastewaters With Solvents

- possible FOO1-FOO5 (very low levels)
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Table A-1

WASTES CURRENTLY AND HISTORICALLY MANAGED
AT THE BURLINGTON PIER 91 FACILITY
(Continued)

Vil Industrial Wastewaters (Rinsewater From Cleaning and Stripping of
Airplanes)

- possible phenol
- possible low-level (approximately 1000-4000 ppm)
methylene chloride

VIl Waste Sludges (Qily Sludges; From Cleaning of Sumps)
- possible contaminants are same as for coolant oils,
waste oil.
|
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2 FACILITY SETTING

The Burlington facility is a flat-lying site, located in a topographic low
with Queen Anne Hill to the east, Magnolia Hill on the west, and Elliott
Bay to the south (Figure A-1). The ground surface at the facility is
covered by either asphalt or concrete. The tank farm is divided into
three areas (Figure A-2), the southern two of which are completely
surrounded by a product-containment wall about 15 feet high. Both
above-ground and subsurface piping systems crisscross the site.

Seattle lies within a physiographic region referred to as the Puget Sound
Lowland, a topographic and structural basin bordered by the Cascade
Range on the east and the Olympic Mountains on the west. The basin
is underlain by up to 1,000 feet of unconsolidated glacial and non-glacial
sediments (Liesch, et al, 1963). The Pier 91 site lies within a lowland
area that has resulted from glacial and/or post glacial downcutting. This
lowland feature extends from the ship canal on the north to Elliott Bay
on the south, is 1.5 miles in length, and has a width of approximately
1,000 to 2,000 feet. Fill has been added over a large portion of the
lowland area. The Pier 91 facility is believed to overlie a portion of the
"Smith’s Cove" inlet, modified by fill in the early 1900s.

Ground water flow within the Puget Sound Lowland can be divided into
regional, intermediate, and local flow systems. The regional flow
systems represent the deepest and longest flowpaths, recharged in the
Cascade Mountains and adjacent foothills and discharging to the lower
floodplains and terraces of Puget Sound. Intermediate flow systems lie
between the two extremes represented by regional and local systems.
Local flow systems represent the shallowest and shortest flowpaths,
both recharged in and discharging in the same basin. Topography and
geology strongly control local flow. In general, local flow in the vicinity
of the Pier 91 site is presumed to be from topographic high points
towards Puget Sound.
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3 PREVIOUS STUDIES

Previous studies performed at or near the Burlington Pier 91 facility
include Converse (1989, 1990), Harding Lawson Associates (1990),
Hart-Crowser (1981, 1984, 1985, 1988, 1989), GeoEngineers (1987),
and Sweet-Edwards/EMCON (SE/E) (1988, 1989). The Converse studies
focused on soil and ground water chemistry in the area operated by
PANOCO. The Harding Lawson study focused on soil and ground water
chemistry associated with a diesel fuel underground storage tank,
removed from the area just north of the City Ice building. The work of
Hart-Crowser focused on the geotechnical and environmental aspects of
the Pier 91 contaminated dredge project, referred to as the "short fill,"
and the oil seepage into Lake Jacobs. GeoEngineers’ efforts centered on
the City Ice and Cold Storage building (warehouse W-390), where they
performed a geotechnical and environmental evaluation prior to
construction of the warehouse.

SE/E performed two hydrogeologic investigations of the Burlington Pier
91 facility. The work effort of the first SE/E study included collection of
soil samples for lithologic identification, field screening, and chemical
analysis in four shallow borings; collection of ground water samples from
monitoring wells on the site and an existing adjacent Port of Seattle
monitoring well; and determination of ground water flow direction,
gradient, and hydraulic conductivities.

The second SE/E study involved drilling 11 shallow borings to the base
of the shallow water table aquifer; drilling two shallow background soil
borings; drilling two deep borings at least 15 feet into the confined
aquifer; collection of soil samples; collection of single-time ground water
samples from seven of the shallow borings (T-borings); and installation
and development of single-completion monitoring wells in four of the
shallow borings and two of the deep borings. In addition, the
investigation included two rounds of ground water quality sampling,
water level measurements, slug tests, and evaluating potential effects
of tidal cycles on the shallow water table and the deep confined aquifer
systems.
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4 FINDINGS OF PREVIOUS STUDIES AT THE FACILITY

The two phases of SE/E investigations at the Burlington Pier 91 Facility
produced the following findings and conclusions.

4.1 Site Geology and Hydrogeology

1. The subsurface soils beneath the Pier 91 facility (to a depth
of at least 60 feet) consist of silt, silty sand, sand, and
gravelly sand. These deposits are likely man-placed fill,
overlying in-situ and reworked glacial deposits (similar to
those soils composing the surrounding higher topographic
areas), and in-situ and reworked marine deposits.

|
\
\
\
|
|
2, The geologic information obtained from drilling and soil
sampling indicates the presence of three stratigraphic units
beneath the site to a depth of about 60 feet below the
ground surface.

= The uppermost stratigraphic unit consists of lenses of fine
to medium sand and extends to a depth of 20 feet below
the ground surface underneath the entire site. The
discontinuous layering and heterogeneous composition of
the unit are consistent with features common to fill.
Laminations of silt and coarse sand and shell fragments in
the unit suggest that it is a hydraulically emplaced fill.

4, The middle geologic unit, composed of silty sand, is
probably the original natural sediment of Smith Cove in
Elliott Bay. The unit appears to be continuous beneath the
site. Scattered shells, wood debris, and faint laminations
are evident. The silty sand extends from about 20 feet
below the ground surface to a depth of 30 to 45 feet.
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B, The deepest geologic unit encountered beneath the site is
a sand and gravelly sand layer, composed of medium to
coarse sand, subrounded gravel, and shell fragments. It is
a natural sediment of Smith Cove and likely represents both
littoral and fluvial deposits. It extends from about 30 feet
below the ground surface to a depth of about 60 feet at
the southern boundary of the site. The unit was not
present at the depth explored at the northern boundary of
the site.

6. Three hydrostratigraphic units, corresponding to the three
geologic units encountered beneath the site, have been
delineated under the facility.

7. The uppermost hydrostratigraphic unit (about 20 feet thick)
found beneath the site is considered to be a water table
aquifer of relatively uniform thickness. The horizontal
hydraulic conductivity of this unit ranges from 10 to 1072
centimeters per second (cm/sec). Horizontal flow is to the
southwest at a gradient of 0.002. The direction of flow
and the horizontal gradient are not affected by tidal cycles
in Elliott Bay.

8. The middle hydrostratigraphic unit is believed to be an
aquitard. It lies beneath the entire site. The hydraulic
conductivity of the unit, determined from a slug test per-
formed in CP-105-B, is 2 x 10* cm/sec. There is a
downward component of flow across the unit, with a
vertical gradient of 0.02.

9. The deepest hydrostratigraphic unit encountered beneath
the site is a confined aquifer. The direction of horizontal
flow is roughly south-southeast, the horizontal gradient is
about 0.0067, and the horizontal hydraulic conductivity is
on the order of 102 cm/sec. The aquifer is influenced by
tides up to a projected distance of 400 feet from Elliott
Bay. Tidal influence appears to affect the horizontal
hydraulic gradient but not the general flow direction.
However, local reversals of flow direction could occur at
very high tides.

COPY 613/91-PARTA.815/caj:3(wp) Rev. 2, 04/16/92
$94-07.05 A-12




4.2 Site Geochemistry

1. The concentrations of organic compounds and metals in
soil samples vary both with depth and laterally. The
concentrations of organic compounds in soil decrease
significantly with depth below the top of the silty sand
confining layer.

2. Benzene, toluene, ethylbenzene, xylene (BTEX) compounds
were detected in soil samples from every boring on-site,
except CP-110. High concentrations of BTEX compounds
were found in TB-2, TB-4, and TB-7 at values of 78.0,
9,200 and 870.0 millograms per kilogram (mg/kg),
respectively. BTEX concentrations generally decrease with
depth to less than detection limits within the silty sand
confining layer.

3. Chlorinated hydrocarbon (TCH) compounds were detected 1
in soil samples from every boring at the site except TB-4. ‘
High concentrations of TCH compounds were found in
TB-2, TB-6, and CP-108-A at values of 12.5, 2.8, and
1.6 mg/kg, respectively. Concentrations generally
increased with depth to the top of the silty sand confining 1
layer. The most widespread chlorinated hydrocarbon was i
methylene chloride.

4, Polynuclear aromatic compounds (PAHs) were detected in
soil samples from every boring except background soil
borings SB-1. High concentrations of PAHs were found in
TB-2, TB-6, CP-107, CP-109, and CP-110 at values of
31.0, 84.0, 51.0, 180.0, and 55.0 mg/kg, respectively. In
general, the low molecular weight PAHs such as
naphthalene, acenapthene, fluorene, and phenanthrene
were more abundant than high molecular weight com-
pounds such as pyrene, fluoranthene, and chrysene. PAH
concentrations decreased below a depth of 10 feet.

5. There did not appear to be a spatial trend in concentration
of any of the metals. Trace metals soils concentrations on-
site that were greater than either background, Puget Sound
Regional Soils, or Average Crustal Soils comparative values
were almost exclusively in the unsaturated soils. The
saturated fills and the underlying silty sand contained trace
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metal concentrations that are typical for Puget Sound
sediments.

4.3 Site Hydrochemistry ‘

1. No temporal trends were defined for ground water chemical
concentrations in the shallow aquifer.

Z- BTEX concentrations in the shallow ground water aquifer
were detected in all the borings. The highest
concentrations were detected in borings TB-2, TB-4, and
TB-7 ground water samples at 4.98, 159.0 and 72.0 mg/l,
respectively. Toluene and xylenes account for most of the
BTEX concentration. BTEX compounds were detected in all
the borings.

3, TCH concentrations in the shallow aquifer were highest in
boring TB-2 and TB-7 ground water samples at 2.934 and
0.53 mg/l, respectively. Chloroethane, 1,1-dichloroethane,
and methylene chloride accounts for most of the TCH
concentration.

PAH concentrations in the shallow aquifer were highest in
boring TB2 at 1.784 mg/l. Bis(2-ethylhexyl) phthalate
accounts for most of PAH concentration.

8. Generally low or non-detected levels of total phenol
concentrations were found in the shallow aquifer on the
site. Exceptions were in ground water samples from
borings TB-2 and TB-4, detected at 0.675 and 0.392 mg/I,
respectively.

6. The concentration of dissolved metals in the shallow
aquifer beneath the site were generally near or below
method detection limits.

P One or more BTEX compounds were detected in all of the
borings completed in the deep groundwater aquifer. The
concentrations ranged from below method detection limits
to 12 ug/l, and were generally highest in monitoring well
CP-103B.
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8. Other volatile organic compounds detected in monitoring
wells completed in the deep groundwater aquifer include
the following: acetone, 2-butanone, chloroethene,
chloroform, 1,1-dichloroethane, and methylene chloride.
Concentrations ranged from less that the method detection
limits to 82 ug/l, except for acetone, which was detected
at a concentration of 2100 mg/l in well CP-103B during the
Phase | investigation.

9. PAHs were detected at concentrations up to 97 ug/l in the
deep aquifer monitoring wells. Compounds detected were
4-chloro-3-methylphenol, 2-methyinapthalene, fluorene,
phenanthrene, bis(2-ethylhexyl)phthalate, and di-n-octyl
phthalate.

10. The concentrations of dissolved metals in the deep aquifer
beneath the site were below method detection limits,
except for nickel, which was detected at concentrations of
0.030 and 0.041 ug/l in monitoring well CP-103B during
sampling round 1 and round 2, respectively.

4.4 General Conclusions

The highest concentrations of BTEX compounds and TCH were observed
in the vicinity of the oil/water separator, which appears to be a potential
source of contamination because of the unit’s age and because waste
oil was processed through the unit.

4.5 Preliminary Pathways Analysis

A preliminary pathway analysis was performed for the Burlington Pier 91
site to assist in identifying potential pathways of contaminant migration
and the recommendations for further action. Eight potential source areas
(identified in Figure A-4) were evaluated as part of this analysis. The
analysis was conducted using existing analytical data or information
collected by SE/E during their Phase | and Phase Il hydrogeological
investigations. The recommendations from this analysis are summarized
in Table A-2 and are in part the basis of the proposed sampling plan.
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PART C
SAMPLING PLAN




1 INTRODUCTION

1.1 Objectives

The goal of the hydrogeologic study (Phase lll) is to supplement existing
data collected by Sweet-Edwards/EMCON (SE/E) during two previous
investigations conducted at the Burlington Pier 91 facility in Seattle,
Washington. The primary objectives are to:

. Identify site historical uses which would impact the scope
of this investigation.

° Identify potential populations at risk (e.g., beneficial use
survey).
° Evaluate sources of release and potential release of

hazardous waste or constituents.

° Determine the nature and extent of hazardous substances
in groundwater and soil on the facility.

The findings of this investigation, coupled with information collected
during the past investigations, will be used to meet the requirements of
a RCRA facility investigation (RFI) as mandated under a 3008(h) Order
and as defined under EPA guidance.

1.2 Investigation Approach/Summary of Work Scope

The proposed scope of work developed for this investigation is based on
results of the previous investigation performed by SE/E (1988, 1989)
and the requirements of an EPA 3008(h) Order. The proposed scope of
work includes performing historical site use and beneficial use surveys,
collecting sediment samples from storm drains, hand augering 10 borings
to the water table and collecting two subsurface soil samples for
chemical testing from each hand-augered boring, drilling 11 shallow
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borings and 3 deep borings, collecting subsurface soil samples for
chemical and engineering testing from each drilled boring, installing a
monitoring well in each drilled boring, collecting groundwater samples
from 28 wells within or adjacent to the facility, conducting hydraulic
conductivity tests in each new well, and obtaining monthly water levels
in the wells within or adjacent to the site. The boring locations are
shown on Figure C-1. The proposed shallow monitoring wells will be
screened across the water table with 7- to 15-foot length screens.
Nested monitoring wells, consisting of two or more wells screened at
different depth intervals, will not be used because the shallow aquifer is
generally less than 15 feet thick.

Chemical testing of soil and groundwater will include volatile organics
(Method 8240), base-neutral-acid organics (Method 8270), PCBs
(Method 8080), total petroleum hydrocarbons (Methods 418.1 and
8015), and total dissolved metals (water only). Additional analyses may
be included at select locations pending a review of materials reportedly
handled and/or treated at the site.

Table C-1 summarizes the drilling and sampling program. Included in the
table is the rationale for selecting each boring location.

The scope of work proposed in this work plan includes the following
tasks. These were developed to meet the requirements of the RCRA
RFI.

Task Description
1 Burlington will review historical site records, maps,

and photographs to correlate facility conditions with
past operational practices, locate subsurface pipes
and stormwater drainlines, and delineate any
additional potential contaminant migration pathways.

2 Review documentation of materials handled and/or
treated on-site in order to complete the list of
parameters for testing soils and water.

3 Field check drilling locations, identify underground
utilities, and supervise site preparation for drilling.
Obtain permission for access on adjacent properties
(if necessary).
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Table A-2

Burlington Pier 91 Pathway Analysis

Conclusions and Recommendations for RCRA

Chloroethane

Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
1) Oil/Water (Oily Wastewater) Soil Soil is a pathway of concern due to documented contamination in soil 1) Additional soil characterization data need
Separator data collected during hydrological investigation conducted by SE/E. to be collected during installation of new
wells.
Soil
(TB-2) Surface Surface water is not a pathway of concern due to onsite drainage and No further action under RFI.
Toluene Water/ treatment. Sediments is an unlikely pathway for this unit from past
Ethylbenzene Sediments releases due to its distance from the bay and contribution from adjacent
Xylene properties.
Methylene chloride
Tetrachloroethene
(CP107) Ground Ground water is a pathway of concern (shallow aquifer). Consistent 2) Ground water evaluation should be
Low conc. PAHs Water concentrations of volatile compounds (BTEX) and PAHs found (in CP- continued with the existing well CP-107.
2-methyl naphthalene 108-TB-2). Concentrations in deep aquifer generally below detection Additional ground water characterization
phenanthrene limit. needs to be done for wells CP-112 and

Metals - low conc. CP-120.
Ground Water
Low concentration of
volatiles
(CP-104-A) Subsurface  Subsurface gas is not a pathway of concern based on concentration of No further action under RFI.
Vinyl chloride Gas contaminants in ground water and solubility of contaminants.
Acetone
Xylene
Benzene
(CP-107) Air Air is not a pathway of concern because the oil/water separator has No further action under RFI.

been cleaned and is no longer used.
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Table A-2
Burlington Pier 91 Pathway Analysis

(Continued)

Conclusions and Recommendations for RCRA

Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
1) Oil/Water TB-2 (See (See Source 1)
Separator Chloroethane Source 1)
(cont.) Vinylchloride
Acetone
2-butanone
Toluene
Benzene
2-methyl naphthalene
2) Diesel Yard No existing data, but Soil Soil is a pathway of concern due to suspected overflow of tanks and 1) Additional soil samples should be collected
Tanks suspected oil, BTEX, metals, suspected construction of tanks. in the areas (see Source 5)
volatile organic compounds
2) History should be reviewed (i.e.,
TB-5 — very low levels in interviews, construction drawings).
soil and very low or no
detections in ground water
Surface Surface water is not a pathway of concern due to on-site drainage and No further action under RFI.
Water/ treatment. Sediments is an unlikely pathway for this unit from past
Sediments releases due to its distance from the bay and contribution from adjacent
properties.
Ground Ground water is a pathway of concern due to suspected overflow of 3) An additional ground water monitoring
Water tanks and suspected construction of tanks. well should be installed between these
tanks (see Source 5).
Subsurface  Subsurface gas is not a pathway of concern based on existing site No further action under RFI.
Gas ground water data near other units.
Air Air is a potential pathway of concern due to venting of tanks at the 4) An air assessment will be considered to

site. Tanks are heated to 190°F.

assess potential migration via the air
pathway after evaluation of Biurlington air
data.
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Table A-2
Burlington Pier 91 Pathway Analysis

(Continued)

Conclusions and Recommendations for RCRA
Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
3) Big Yard TB-6 — Soil Soil Soil is a potential pathway. Data to date do not show significant Hand auger and sample borings HA-8 through
Tanks contamination, but documented and undocumented historical releases HA-12 to investigate potential site
Toluene may have caused soil contamination. contamination
Xylene
Iron Surface Surface water is not a pathway of concern due to on-site drainage and No further action under RFI.
Toluene Water/ treatment. Sediments is an unlikely pathway for this unit from past
Xylene Sediments releases due to its distance from the bay and contribution from adjacent
properties.
CP-109 — Sail Ground Ground water is a pathway of concern, but data to date does not show 1) Continue ground water quality sampling in
Water significant contamination. CP-109.
Low Concentrations of BTEX
TB-6, CP-109 - Ground Subsurface  Subsurface gas is not a pathway of concern based on the No further action under RFI.
Water Gas concentrations of contaminants in ground water.
Low concentrations volatiles,
PAHs
Air Air is a potential pathway of concern due to tank venting. 2) An air assessment may be considered
upon review of data.
4) Small Yard TB-3 — Low concentration Soil Soil is a pathway of concern based on data from TB-4, TB-7, and CP- 1) Additional data are needed, especially
Tanks of solvents, volatiles, freon 106. downgradient. Soil data should be
in soil and ground water collected during installation of new wells
(CP-116 and CP-117), and in hand-
augered borings (HA-3 through HA-7).
TB-4 — Soil Surface Surface water is not a pathway of concern due to on-site drainage and No further action under RFI.
Water/ treatment. Sediments is an unlikely pathway for this unit from past
Toluene Sediments releases due to its distance from the bay and contribution from adjacent
Ethylbenzene properties.
Xylenes
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Table A-2

Burlington Pier 91 Pathway Analysis

(Continued)

Conclusions and Recommendations for RCRA

Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
4) Small Yard TB-7 — Soil Ground Ground water is a pathway of concern based on data from TB-4, TB-7, 2) Additional ground water data are needed.
Tanks Water and CP-106. New wells will be installed (CP-114,
(cont.) Acetone CP-115, and CP-116) to gather the data.
TCA ' Continue sampling CP-106.
Freon
TCE
Toluene
Ethylbenzene
Xylene
TB-4 — Ground Water Subsurface  Subsurface gas is not a pathway of concern based on concentration of No further action under RFI.
Gas contaminants in ground water and solubility of contaminants.
BTEX
CP-106 — Ground Water Air Air is a potential pathway due to venting of tanks. 3) An air assessment may be considered

upon review of data.
Low concentration volatiles
and semivolatiles

TB-7 — Ground Water

BTEX
5) Waste Oil Oil Soil Soil is a pathway of concern due to documented oil spills. 1) Additional soil samples in the oil spill area

Spill Area Probably BTEX Metals are needed near tanks 94, 95, 96, and 97.
Possible PCBs from previous Soils will be collected during installation of

Approxi- operations wells CP-118 and CP-119.

mately Volatile Organic Compounds

485,000 2) The analyses will include VOCs, Semi-

gallons of VOCs, metals, and PCBs.

soil spilled

on unpaved

surface.
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Table A-2
Burlington Pier 91 Pathway Analysis

(Continued)

Conclusions and Recommendations for RCRA

Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
5) Waste Oil Spill Area (cont.) Surface Surface water is not a pathway of concern due to on-site drainage and No further action under RFI for this unit.
Water/ treatment. Sediments is an unlikely pathway for this unit from past
In 1986, some of soil was excavated. Sediments releases due to its distance from the bay and contribution from adjacent
properties.
Ground Ground water is a pathway of concern due to documented oil spills over  3) An additional ground water monitoring
Water the years. well should be installed between tanks 94,

95, 96, and 97. Additional wells will be
installed (CP-118 and CP-119).

4) The analyses will include VOCs, Semi-
VOCs, metals, and PCBs.

Subsurface  Subsurface gas is not expected to be a pathway of concern due to No further action under RFl. May be

Gas documented concentrations and nature of contaminants (e.g., solubility reevaluated after analysis of ground water
of contaminants found in ground water data onsite). data is collected for this unit.

Air Air is not a pathway of concern from this spill since airborne No further action under RFI for this unit.

contaminants from the spill have dissipated. Also, some of the
contaminated soil has been excavated.

6) Pipe Alley Oil Soil Soil is a pathway of concern due to suspected leaks. Toluene, 1) Empty, clean, and inspect pipe alley.
Drainage Probably BTEX metals ethylbenzene, xylene found in soil near Oil/Water Separator (TB-2).
Possible PCBs from previous 2) Inspect alley for cracks.
operations
Volatile Organic Compounds 3) Collect soil samples if integrity is
breached.
[Suspected leaks due to contaminants in soil Surface Surface water is not a pathway of concern due to on-site drainage and No further action under RFI.
and ground water near oil/water separator Water/ treatment. Sediments is an unlikely pathway for this unit from past
— See Source 1 — Oil/Water Separator] Sediments releases due to its distance from the bay and contribution from adjacent
properties.
Ground Ground water is a pathway of concern due to suspected leaks. Ground 4) Potential ground water contamination will
Water water found to be of concern at the site. be evaluated through new and existing

monitoring wells (Well CP-116).
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Table A-2
Burlington Pier 91 Pathway Analysis

(Continued)

Contaminants of Concern

Conclusions and Recommendations for RCRA

pathway of concern.

Sources  Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
6) Pipe Alley Subsurface  Subsurface gas is not a pathway of concern due to documented No further action under RFI.
Drainage Gas concentrations in ground water and nature of compounds (e.g.,
(cont.) solubility). See Source No. 1 (Oil/Water Separator).
Air Air is a potential pathway of concern due to airborne migration of 5) An air assessment may be considered
volatiles from the pipe alley. upon review of data.
7) Piping Oil Soil Soil is a pathway of concern because of reported leaks on 1) Review leak — test procedures/logs of
System Probably BTEX metals Port/PANOCO property. PANOCO
Possible PCBs from previous
[Docu- operations 2) Review soil data from other documented
mented Volatile Organic Compounds leaks (Port data)
leaks in
piping 3) Assess the need for integrity tests
systems —
Port and
PANOCO]
Surface Surface water/sediments is not a pathway of concern since this is a No further action under RFI.
Water/ subsurface unit.
Sediments
Ground Ground water is a pathway of concern due to documented leaks in 1) Review existing Port data
Water piping system.
2) Sample ground water quality data from
existing Port wells near pipeline.
Subsurface  Subsurface gas is not known to be a pathway of concern. No further action under RFl. May be
Gas reevaluated after ground water data is
collected during RFI.
Air The system is not open to the environment. Therefore, air is not a No further action under RFI.
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Table A-2
Burlington Pier 91 Pathway Analysis

(Continued)

Conclusions and Recommendations for RCRA

Sources Contaminants of Concern | ---------- Potential Pathways - - - - - - - - - - Facility Investigation
8) Warehouse Oils Soil Soil is not a pathway of concern due to current practices (concrete floor 1) Soil will be evaluated through past borings
Area Hydraulic fluid and storage of product in 55-gallon drums). However, soil may be a (TB-2, TB-3, TB-4) and new borings
pathway of concern from past practices. (CP-115 and CP-120).
Surface Surface water/sediments is not a pathway of concern due to concrete No further action under RFI.
Water/ floor and drainage.
Sediments
Ground Ground water may be a pathway of concern due to past practices. 2) Ground water will be evaluated with the
Water installation of new wells (CP-115 and
CP-120).
Subsurface  Subsurface gas is not a pathway of concern due to nature of No further action under RFI.
Gas contaminants and storage on concrete slab.
Air Air is not a pathway of concern due to closed storage of product. No further action under RFI.
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PART B
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Table B-1
BURLINGTON PIER 91
PRELIMINARY TECHNOLOGIES EVALUATION - DATA REQUIREMENTS

Matrix Technology Data Requirements
Ground Extraction Aquifer storage coefficient
Water Soil type/porosity
Hydraulic conductivity
Aquifer saturated thickness
Contaminant sorption
Contaminant solubility
Depth to aquifer
Ground Air-stripping Contaminant volatility
Water GW temperature
Flow rate
Contaminant concentration
Ground Carbon Adsorption Contaminant adsorptability
Water Total organic carbon
Flow rate
Ground Chemical Destruction Flow rate
Water Total organic carbon
Contaminant concentration
Ground Metals Precipitation Metals solubility
Water pH
Metal concentration
Ground Phase Separation Contaminant solubility
Water Flow rate
Total suspended solids
Specific gravity
Ground Biodegradation Soil type
Water Permeability
Contaminant biodegradability
Aquifer properties
Dissolved oxygen
Contaminant concentration
Ground Solvent Wash Soil type
Water and Extraction Sorption properties
Contaminant solubility
Organic moisture content
Aquifer parameters
Depth to aquifer
Ground Vapor Extraction Soil type
Water Contaminant volatility
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Table B-1
BURLINGTON PIER 91

PRELIMINARY TECHNOLOGIES EVALUATION - DATA REQUIREMENTS
(Continued)

Matrix Technology Data Requirements

Soil Incineration Grain size
Organic content
pH
Metals content
Waste content
Moisture content

Sail Infrared Thermal Grain size
Treatment Organic content
pH

Metals content
Waste content
Moisture content

Soail Vitrification Contaminant concentration
Depth of contamination
Area of contamination
Soil type
Moisture content
Presence of reactive compounds
Electrical conductivity
Underlying Geology

Organic content
pH

Metals content
Waste content
Moisture content

Soil Dechlorination Grain size
Organic content
pH
Metals content
Waste content
Moisture content

Soail Stabilization/solidification Grain size
Organic content
pH
Metals content
Waste content
Moisture content

\
\
‘
Soil Soils Washing Grain size
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Table B-1
BURLINGTON PIER 91
PRELIMINARY TECHNOLOGIES EVALUATION - DATA REQUIREMENTS

(Continued)
Matrix Technology Data Requirements
Soil Biodegradation Grain size
Organic content
pH

Metals content

Waste content

Moisture content

Oil and grease content
Distribution of microorganisms
Biodegradation rate
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Table B-2

BURLINGTON PIER 91
PRELIMINARY TECHNOLOGIES EVALUATION- DATA ACQUISITION

Data Requirements

Method of Acquisition

Ground water:
Aquifer storage coefficient

Soil type/porosity
Hydraulic conductivity

Aquifer saturated thickness

Contaminant sorption

Contaminant solubility
Depth to aquifer
Contaminant volatility
Ground water temperature
Ground water flowrate
Total organic carbon
Contaminant concentration

Metals solubility

pH

Metals concentration

pumping tests
borehole sampling/physical testing
pumping tests, slug tests

borehole lithologic logging
water-level measurement

soil chemical analyses (TOC) and
literature review

literature review

borehole lithologic logging

literature review

measurement

water-level measurement

ground water sampling and analysis
ground water sampling and analysis

ground water sampling and
analysis, and literature review

ground water sampling and field
testing

ground water sampling and analysis
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Table B-2

BURLINGTON PIER 91
PRELIMINARY TECHNOLOGIES EVALUATION - DATA ACQUISITION
(Continued)

Data Requirements

Method of Acquisition

Ground Water:

Total suspended solids

Specific gravity

Contaminant biodegradability

Dissolved oxygen

Organic moisture content
Soil:

Grain size

Organic content

pH

Metals content

ground water sampling and
field/laboratory testing

laboratory testing

treatability studies and literature
review

ground water sampling and
field/laboratory testing

ground water sampling and analysis

sieve analysis
soil sampling and analysis
soil sampling and analysis

soil sampling and analysis
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Table B-2

BURLINGTON PIER 91
PRELIMINARY TECHNOLOGIES EVALUATION - DATA ACQUISITION
(Continued)

Data Requirements Method of Acquisition

Soil: (continued)

Waste content soil sampling and analysis

Moisture content soil sampling and physical
testing

Contaminant concentration soil sampling and analysis

Depth of contamination soil sampling and analysis

Area of contamination soil sampling and analysis

Soil type borehole lithologic logging

Presence of reactive compounds soil sampling and analysis

Electrical conductivity geophysical testing and soil
sampling, and laboratory testing

Underlying geology borehole drilling and lithologic
logging, and literature review

Oil and grease content soil sampling and analysis
Distribution of microorganisms soil sampling and analysis
Biodegradation rate treatability studies and literature
review
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Table C-1, Continued
SUMMARY OF SITE SELECTION CRITERIA
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Chemical
Chemical Soil Groundwater
Testing Testing

Engineering
Soil Testing

Boring
Designation

Location Rationale for Site Selection

cP-1078 Deep Monitoring Well X X X W of Diesel Yard, -Will help define extent of contamination of

near existing well deep aquifer

cpP-107 -Will help define pattern of groundwater flow
in deep aquifer

-Will help characterize the silty sand layer

-Will help define vertical hydraulic gradient

cP-111 Shallow Monitoring Well X X X SW of facility, S of -Downgradient of the facility
Warehouse 39 -Unexplored area
-Will determine SW extent of contamination
cP-112 Shallow Monitoring Well X X X W of site, between -Downgradient of the facility
Warehouses 39, 390 -Unexplored area
-Will determine W extent of contamination
cP-113 Shallow Monitoring Well X X X W of facilty -Downgradient of north part of facility
with DNAPL Collection warehouse; NW of oil- -Unexplored area
Sump water separator -Will determine NW extent of contamination

-Will help define presence/extent of DNAPL
contamination in shallow aquifer

cP-114 Shallow Monitoring Well X X X NW of Small Yard; E -Upgradient of the Small Yard
of site warehouse -Unexplored area
-Will provide shallow aquifer background data
CP-115A Shallow Monitoring Well X X X NE corner of the -Near location of TB-4
with DNAPL Collection Small Yard -Will provide continued monitoring of a
Sump location with high analyte concentrations in

a previous investigation
-Will help define presence/extent of DNAPL
contamination in shallow aquifer

CP-1158B Deep Monitoring Well X X X NE corner of the -Will help define extent of deep aquifer

Small Yard contamination

-Will help define groundwater flow pattern in
deep aquifer

-Will help to characterize the silty sand
Layer

-Will help define vertical hydraulic gradient

Notes:

1) Refer to Table C-3 for reference methods and analytical laboratories
2) Refer to Figure A-3 for structural locations, Figure C-1 for boring locations



Table C-1
SUMMARY OF SITE SELECTION CRITERIA
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Chemical ‘
Boring Engineering Chemical Soil Groundwater |
Designation Soil Testing Testing Testing Location Rationale for Site Selection
HA-3 Hand Auger - X - W end of the Small -Unexplored area
Yard -Delineation of sources for known groundwater
contamination
HA-4 Hand Auger = X = Center of the Small -Unexplored area
Yard -Delineation of sources for known groundwater
contamination
HA-5 Hand Auger = X = Center of the Small -Unexplored area
Yard -Delineation of sources for known groundwater
contamination
HA-6 Hand Auger = X - Center of the Small -Unexplored area
Yard -Delineation of sources for known groundwater
contamination
HA-7 Hand Auger # X - E end of the Small -Unexplored area
Yard -Delineation of sources for known groundwater
contamination
HA-8 Hand Auger - X - NE section of the Big -Unexplored area
Yard W of Tank 91 -Investigation of historical releases,
documented and undocumented
HA-9 Hand Auger - X ~ NE corner of the Big -Unexplored area
Yard, NE of Tank 91 -Investigation of historical releases,
documented and undocumented
HA-10 Hand Auger s X - Between Tanks 91 and -Unexplored area
92 in NE section of -Investigation of historical releases,
Big Yard documented and undocumented
HA-11 Hand Auger - X “ S of Tank 91 in E -Unexplored area
half of Big Yard -Investigation of historical releases,
documented and undocumented
HA-12 Hand Auger = X = SE of Tank 91 in E -Unexplored area
half of Big Yard -Investigation of historical releases,
documented and undocumented

Notes:

1) Refer to Table C-3 for reference methods and analytical laboratories
2) Refer to Figure A-3 for structural locations, Figure C-1 for boring locations




Table C-1, Continued
SUMMARY OF SITE SELECTION CRITERIA
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Chemical
Boring Engineering Chemical Soil Groundwater
Designation Soil Testing Testing Testing Location Rationale for Site Selection
cP-116 Shallow Monitoring Well X X X SW corner of the -In the previously unexplored Small Yard
Small Yard -Downgradient of the tanks in the yard
cP-117 Shallow Monitoring Well X X X SE Corner of the -In the previously unexplored Small Yard
Small Yard -Downgradient of the tanks in the yard
cP-118 Shallow Monitoring Well X X X W end of Diesel Yard -In the previously unexplored Diesel Yard
-Downgradient of the northern row of tanks
cP-119 Shallow Monitoring Well X X X Center of Diesel Yard -In the previously unexplored Diesel Yard
-Downgradient of the northern row of tanks
CcP-120 Shallow Monitoring Well X X X NE of oil-water -Near the oil-water separator and TB-2
with DNAPL Collection separator -Will provide continued monitoring of a
Sump location with high analyte concentrations in
a previous investigation
-Will help define presence/extent of DNAPL
contamination in shallow aquifer
cpP-121 Shallow Monitoring Well X X X W of facility -Near the oil-water separator
with DNAPL Collection warehouse; NE of oil- -Will determine presence/extent of DNAPLS on
Sump water separator surface of silty sand layer
-Will better define extent of shallow aquifer
contamination
CP-1228B Deep Monitoring Well X X X E of Diesel Yard near -Will help to characterize the silty sand
TB-5 Layer
-Will help define groundwater flow pattern in
deep aquifer
-Will help define extent of deep aquifer
contamination

Notes:

1) Refer to Table C-3 for reference methods and analytical laboratories
2) Refer to Figure A-3 for structural locations, Figure C-1 for boring locations




Task Description

4 Conduct a beneficial use survey of the area within a
1/2-mile radius of the Pier 91 facility to identify the
locations of industrial, public, and private water
supply wells.

5 Hand auger and soil sample 10 shallow (to the water
table) borings for soil chemical analysis.

6 Drill and soil sample 7 shallow (approximately 15
feet below grade) borings for monitoring well
installations.

7 Drill and soil sample 4 shallow (approximately 20
feet below grade) borings for monitoring well
installations with DNAPL collection sumps.

8 Drill and soil sample 3 deep (approximately 55 feet
below grade) borings for monitoring well installation.

9 Analyze 2 soil samples from each of the 24 new
borings.

10 Sample and analyze groundwater from 6 existing on-
site monitoring wells, 6 new on-site monitoring
wells, and 11 off-site wells.

11 Conduct rising head slug tests in the 14 new
monitoring wells.

12 Obtain monthly water levels in all on-site and off-site
wells.

13 Obtain Shelby tube samples from confining unit in
each deep boring and test for vertical hydraulic
conductivity.

14 Collect sediment samples from storm drains in the
immediate vicinity of documented releases along the
railroad tracks west of the warehouse, and from the
storm water sump near the oil/water separator. The
samples will be submitted to a laboratory for analysis
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of BNAs (EPA Method 625) and TPH (EPA Methods
418.1, 8015).

15 Evaluate chemical and engineering test results on soil
and water samples.

16 Prepare a report documenting the field investigation
and data evaluation, including:

Boring Logs

Summary of Completed Borings
Chain-of-Custody/Laboratory Request Forms
Laboratory Analyses

Water Level Data

Geology

Hydrology

Geochemical Data Evaluation

Quality Assurance Review

1.3 Project Schedule

A schedule for the performance of all the work described is attached as
Part E. Following the completion of all tasks, a summary report will be
submitted in duplicate to EPA Project Coordinator, RCRA Compliance
Section, EPA Region 10, 1200 Sixth Avenue, M/S HW-106, Seattle,
Washington 98101.

1.4 Site Access

All reasonable efforts will be made to provide and assist employees,
agents and contractors of the EPA access to the Pier 91 site in
accordance with and pursuant to the authority of 3007 of the Act, 42
U.S.C. 6927. Upon arrival at the site, EPA representatives must proceed
directly to the facility office and be able to provide proper identification
to the facility manager. After signing a visitor registration log and
describing the purpose of the visit, person(s) will be escorted at all times,
while on-site, by Burlington personnel. In some cases, site access may
be temporarily limited or restricted due to safety concerns resulting from
facility operations.

COPY 613/91-PARTC.815/bkh:4(wp) Rev. 2, 04/16/92
$94-07.05 C-9



1.5 Limitations

If Burlington is unable to acquire access to off-site property to
accomplish the directives of any portion of this Work Scope, a signed
statement as to the efforts made by Burlington to acquire such access,
the responses made thereto by the appropriate property owners, and
copies of letters or other correspondence made as part of those efforts
will be submitted to the EPA.
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2 HISTORICAL SITE EVALUATION

A review of historical site records, aerial photographs, and maps of the
Pier 91 facility will be conducted to correlate facility conditions and past
operational practices. Representatives of the Port of Seattle, Burlington,
the City of Seattle, local property owners, and the regulatory agencies
(EPA, Ecology) will be interviewed to determine the availability of
applicable environmental records. Particular attention will be paid to
identifying the historical locations of tank farms, subsurface piping, and
spills. The review will also consider structures and activities that might
affect groundwater flow in the vicinity of Pier 91. For instance, the
review will provide information on the water source for function, water
budget, and construction of Lake Jacobs, and will discuss the impacts
Lake Jacobs is having on groundwater flow under various seasonal and
operational conditions. The information obtained will be summarized in
the RFl report. The report will also include a summary of data pertaining
to the discovery of product in the wells and borings east of the Small
Yard.

C OPY 613/91-PARTC.815/bkh:4(wp) Rev. 2, 04/16/92
$94-07.05 C-11




3 BENEFICIAL USE SURVEY

A survey of the beneficial use of groundwater in a 1/2-mile radius of the
facility will be conducted. The survey will involve a review of well logs
available from the State of Washington Department of Ecology (Ecology).
Well locations will be field checked as appropriate.

The findings of this beneficial use survey will be summarized in the RFI
report and be utilized to determine the potential pathways targets or
human receptors in the vicinity of the Burlington Pier 91 facility.
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' 4 SITE SAFETY

I The field investigation will follow the Quality Assurance Project Plan and
Site Safety Plan (Parts F and G, respectively, in this proposal). The Site
Safety Plan will be followed with regard to personnel safety during

l drilling procedures and the handling and sampling of soil and
groundwater.

1

i
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5 DECONTAMINATION PROCEDURES

The working area of the drill rig and all down-hole drilling equipment will
be steam cleaned/hot water pressure washed prior to arrival at and
departure from the site and between drilling locations. All soil and
groundwater sampling equipment will be decontaminated using the
following sequence:

° Non-phosphatic detergent wash

Distilled water rinse

. Dilute acid rinse (pH <2)

° Distilled water rinse

° Hexane rinse

° Five minute "air dry" time

. Final deionized distilled water rinse

All decontamination fluids will be placed in containers provided by and
disposed of by Burlington.
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6 RESIDUALS MANAGEMENT

All  residual soils, groundwater, contaminated clothing, and
decontamination solutions shall be handled as hazardous waste.
Appropriate personal protective clothing, shall be worn during waste
transfers because of potential skin contact and splash hazards.

Waste management procedures are as follows:
o All waste shall be transferred into 55-gallon waste drums.
. The waste shall be identified with sample number, date of
collection, location of site and sample, waste description

and volume or quantity of waste.
. The waste drum shall be sealed, secured, and transferred

to a location inside the Burlington Pier 91 facility at the end
of each work day.

° The waste shall be stored in a temporary designated
holding area within the Pier 91 facility prior to off-site
shipment.

o An on-site staging area for accumulation of wastes will be

identified by Burlington.

o Burlington will be responsible for disposition of the wastes.
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7 DRILLING AND SOIL SAMPLING

Prior to beginning the field program, access agreements for any off-site
monitoring or sampling will be obtained by Burlington, and all drilling
locations will be checked for the presence of underground utilities and

piping.
7.1 Drilling Procedures

Twenty-four borings will be drilled for soils identification, visual
indication of contamination, and chemical analysis of selected soil
samples. Groundwater monitoring wells will be installed in all of the
borings except hand-augered borings (see below). Specific procedures
are as follows.

Four borings (CP-113, CP-115A, CP-120, and CP-121) will
be advanced approximately 1.5 to 2 feet into the silty sand
layer, for installation of shallow aquifer monitoring wells
with DNAPL collection sumps. All four borings will be
completed using a 6-inch inside diameter (1.D.) hollow-stem
auger. The total depths of these borings are expected to
be about 15 to 25 feet below ground surface (bgs).

2. Two borings (CP-111 and CP-112) will be advanced to the
top of the silty sand layer (total depth about 15 to 20 feet
bgs) using a 6-inch I.D. hollow-stem auger.

- Four borings (CP-116, CP-117, CP-118, and CP-119) wiill
be advanced about 8 feet below the water table (total
depth about 14 feet bgs) in the shallow aquifer. These
borings will be completed using a portable drill rig with a
solid-stem auger if access permits; otherwise drilling will be
attempted with a hand auger.
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The three deep monitoring wells CP-107B, CP-115B, and
CP-122B will be drilled using a combination of auger and
cable tool methods. Installation will conform to EPA
guidelines outlined on pages 148 and 149 of EPA/600/
4089/034, Handbook of Suggested Practices for the Design
and Installation of Groundwater Monitoring Wells. Large-
diameter surface boreholes will be drilled through the
shallow aquifer and approximately 4 to 6 feet into the silty
sand aquitard with auger methods. Six-inch diameter
surface casing (conductor casing) will be set in the bottom
of the boring and grouted in place.

After the grout has set, the borehole will be advanced
through the silty sand aquitard and into the deep aquifer
with cable tool methods. Any part of the borehole that
extends below the planned screening depth will be
backfilled with bentonite during casing extraction. A
diagram of a typical deep (or lower) aquifer completion is
shown on Figure C-4.

An annular filter pack will be placed around the well screen,
extending 1 to 2 feet above and at least 6 inches below the
screened interval in all monitoring wells. The filter pack
and well screen slot size will be selected based on a sieve
analysis of the aquifer materials retrieved from samples
collected at the well screen depth and designed to minimize
silt and fine sand entry into the well. The minimum well
screen slot size and filter pack gradation will be 0.010 inch
and No. 10 x 20 Colorado silica sand, respectively. Wider
slot sizes and coarser filter pack materials will be used if
the aquifer gradation will allow it. Filter pack design will
follow procedures described in Driscoll (1986; p. 442). The
upper two feet of the annular space above the filter pack of
wells CP-116, CP-117, CP-118, and CP-119 will be
backfilled with bentonite chips, if possible. In all other
monitoring wells, a minimum of three feet of bentonite
chips will be placed above the sand filter pack. The
remaining annulus above the chips will be filled using
bentonite/cement grout (containing 2 to 5 percent
bentonite) emplaced with a tremie pipe. Alternatively (with
the written permission of the EPA), the annular space
above the filter pack will be sealed using bentonite chips
and/or bentonite slurry, depending upon casing extraction
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conditions. Approximately 1 foot bgs will remain open,
allowing installation of a protective surface casing (see item
6 below). All bentonite chips used in monitoring well
installation will be in the size range from 1/4 to 3/4 inch.

6. Locking protective casing will be cemented over each well.
Surface completions will be about 2-feet above ground
surface or, in high traffic areas, at grade. Above-grade well
completions will consist of a locking steel security casing
with two small-diameter (approximately 1/2-inch) vent
holes slightly above the sloping concrete surface seal and
at least 1 foot below the well cap. Pea gravel will be
placed in the annular space between the security casing
and the well from about 6 inches below grade to within 6
inches of the well cap.

For below-grade completions, efforts will be made to
minimize the potential for surface water to enter the well
annulus or the well itself. These efforts will include
positioning the surface security casing at or slightly above
surface grade, installing a locking watertight cap,
construction of a downward-sloping PVC drain/vent from
inside the well security vault to drain rock, and sloping the
surface concrete seal away from the flush-mounted well
security vault.

¥ Well construction for off-site monitoring wells and well
CP-115 will be concurrent with the removal of the hollow
stem auger from the borehole. For wells CP-116, CP-117,
CP-118, and CP-119, well construction will occur after
removal of the solid-stem auger.

8. All well casings, screens, and centralizers will be steam
cleaned, or high pressure hot water washed prior to
installation. Additionally, the labels and binding tape will be
removed before the equipment is installed in the well.

9. Representative samples of annular sand backfill, rinse
water, and other potentially contaminating materials will be
retained for laboratory analysis.

10. Materials required for the construction of each well and the
well completion details will be recorded. The total depth of
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the boring and placement depths of the filter pack, the
bentonite seal, and the surface completion will be measured
to the nearest 0.1 feet using a fiberglass tape with a
stainless steel weight.

8.2 Well Development

Following installation of each monitoring well, the screen zone will be
developed by pumping or bailing. The screen zone will be considered
developed when the discharge water is free of sediment and is non-
turbid, and when field measurements of pH and conductivity have
stabilized. A minimum of three times the volume of water added to the
borehole during drilling will be removed during well development.

All development water will be stored in appropriate containers provided
by Burlington. Each container will be clearly marked on the top and side
with the type and the source of the contents. The development water
will be stored until sampling results are obtained and then disposed of by
Burlington.

8.3 Surveying

The new monitoring wells will be surveyed by a registered surveyor. The
monitoring wells will be surveyed for ground surface elevation (nearest
0.1 foot), PVC elevation (nearest 0.01 foot), and horizontal position
(nearest 1.0 foot). A filed notch will be placed on the PVC well casing
indicating the surveyed point. Vertical surveys will be of third-order
accuracy. The vertical datum used to survey the monitoring wells will
be the City of Seattle datum. The horizontal datum will be the State
Plane System.

C OP Y 613/91-PARTC.815/bkh:4(wp) Rev. 2, 04/16/92
$94-07.05 C-32



10.

One boring (CP-114) will be advanced about 8 feet below
the water table (total depth about 14 feet bgs) in the
shallow aquifer using a 6-inch |.D. hollow-stem auger.

Three borings (CP-107B, CP-115B, and CP-122B) will be
completed in the deep aquifer (total depth about 35 to 55
feet bgs) using cable tool drilling techniques within 6-inch
or 8-inch I.D. conductor casing.

Ten borings (HA-3 through HA-12) will be advanced to the
depth of the water table in the shallow aquifer (total depth
about 6 feet bgs) using a hand auger (approximately 4-inch
diameter). Five of the borings will be drilled around the
tanks in the Small Yard and five will be drilled around Tank
91 in the Big Yard.

Surface concrete or asphalt at each drilling location will be
cored or excavated using a pneumatic hammer prior to
drilling. Additionally, a pry bar and post-hole digger will be
used to probe for subsurface piping to a depth of about 2
feet prior to initiating drilling.

A continuous log of subsurface soils will be prepared for
each boring by a hydrogeologist or engineer. Each boring
log will include the name and location of project, boring
number, well number, drilling contractor, drilling method,
sampling method, soil sample locations, sampler blow
counts, and detailed descriptions of soils. Soil descriptions
will include color, grain size, organic matter, moisture
content, density, the presence of oil, and any other
observed characteristics. Daily site activity will be
documented in a field notebook.

All soil and water collected during drilling and sampling of
the borings will be stored in appropriate containers provided
by Burlington. Each container will be clearly marked on the
top and side with the type and the source of the contents.
The material will be stored until sampling results are
obtained and then disposed of by Burlington.

Prior to initial use on the project and between each boring,
all down-hole drilling equipment will be decontaminated as
per the procedures specified in Section 5.
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7.2 Soil Chemical Analysis

At least two soil samples from each boring will be sent to the
appropriate laboratories for chemical analysis. One sample from above
the water table and one from below the water table will be tested.
Visual sample inspection will be used to select additional samples which
may be analyzed. Table C-2 presents the chemical analyses to be
performed on each sample scheduled for testing. Additional samples will
be tested for the same constituents as other soil samples from the same
boring. The test methods used and laboratories performing the analyses
are listed in Table C-3. The specific constituents of the VOC, BNA, PCB,
and metals analyses are shown in Table C-4.

7.3 Soil Sampling Procedures

Soil will be sampled continuously in shallow borings from the soil surface
to the bottom of each boring. Soil samples will be obtained from borings
drilled to the deep aquifer at 5-foot intervals below the last depth
sampled in the adjacent shallow boring. Following are the soil sampling
procedures.

1. To obtain soil samples, a 2-inch outside diameter (0.D.)
split spoon and/or a 3-inch O.D. barrel sampler will be
driven ahead of the auger bit in 18-inch to 24-inch depth
intervals.

2. It is expected that the water table in the shallow aquifer
will be about 6 feet below the ground surface. Soil
samples taken between depths of 2 and 4 feet and
between depths of 6 and 8 feet will be sent to the
laboratory for chemical analysis. Soil samples taken
between depths of 4 and 6 feet and between depths of 8
and 10 feet will be sent to a geotechnical laboratory for
grain size analysis and Atterberg limits determination. If
field conditions are different than expected or sample
recovery is less than 100 percent, soil sample analysis may
be performed on samples obtained from intervals different
than those just stated.
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Table C-2
SUMMARY OF SOIL SAMPLES FOR TESTING
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Boring Volatile Base-Neutral-Acid TPH TPH Engineering Hydraulic
Designation Sample Depth Organics Organics PCBs (418.1) (8015) Metals Tests Conducitivit
—_— e --——-_--T—-----------------_----
HA-3 2.5-3.0 X X X X X X o e
6.0(*) X X X X X X = =
HA-4 2.5-3.0 X X X X X X & #
6.0(*) X X X X X X - -
HA-5 2.5-3.0 X X X X X X - -
6.0(*) X X X X X X = -
HA-6 2.5-3.0 X X X X X X = =
6.0¢*) X X X X X X = =
HA-7 2.5-3.0 X X X X X X = L
6.0(*) X X X X X X # #
HA-8 2.5-3.0 X X X X X - C
6.0(*) X X X X X X m =
HA-9 2.5-3.0 X X X X X X = L
6.0(*) X X X X X X . =
HA-10 2.5-3.0 X X X X X X - C
6.0(*) X X X X X X - =
HA-11 2.5-3.0 X X X X X X = =
6.0(*) X X X X X X # *
HA-12 2.5-3.0 X X X X X X = L
6.0(*) X X X X X X @ &
CP-1078 15-17 X X X X X X - -
17-18 N - - e = - = X
18-20 - - - - - - -
28-30 X X X X X = %
32-34 B S . - - . X =
36-38 X X X X X - =
Notes:
D) (*) Estimated sample depth based on an expected depth to water of 6 feet;
sample depth may be altered if the depth to water varies from that expected.
2) (#) Estimated sample depth based on an expected depth to water of 6 feet;

the sample is intended to be taken immediately below the water table;
sample depth will be altered if the depth to water varies from that expected.

3) (X) indicates analyses to be performed.
4) (-) indicates analyses not to be performed.
5) Sample Depth refers to those samples for laboratory testing;
all borings to be continuously sampled for lithologic determination.
6) Refer to Table C-3 for reference methods and analytical laboratories.
7 Refer to Figure C-1 for boring and surface sample locations.
8) ALl sample depths given in feet below ground surface.
9) Sample depths listed for deep aquifer boreholes CP-107B, CP-115B, and CP-122B

are estimates based on expected depth of 15 feet and expected thickness of 15 feet,
for the silty sand layer.




Table C-2, Continued
SUMMARY OF SOIL SAMPLES FOR TESTING
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Boring Volatile Base-Neutral-Acid TPH TPH Engineering Hydraulic
Designation Organics Organics PCBs (418.1) (8015) Metals Tests Conductivity [
e e e (e
cP-111 2-4 X X X X = X - =
4-6 (*) - " - - = 3 X =
6-8 (#) X X X X @ X = =
8-10 - - - - = = X =
cpP-112 2-4 X X X X = X = %
4-6 (*) = 3 = = = = X *
6-8 (#) X X X X - X . =
8-10 - - S = - Z X =
cP-113 2-4 X X X X = X S s
4-6 (*) s = = = - - X =
6-8 (#) X X X X = X = -
8-10 = = a3 = = - X -
cP-114 2-4 X X X X - X - -
4-6 (*) - - = > . X i
6-8 (#) X X X X = X - =
8-10 = = = = - = X =
CP-115A 2-4 X X X X X X = €
4-6 (*) - = = s < - X =
6-8 (#) X X X X X X - =
8-10 - - = = = = X =
CP-1158 15-17 X X X X X X = L
17-18 - - - - - - - X
18-20 - - = - B - X =
28-30 X X X X X X < =
32-34 = = 5 = = = X -
36-38 X X X X X - =
CP-116 2-4 X X X X = X = :
4-6 (*) - % s = = = X 2
6-8 (#) X X X X - X > =
8-10 = - - - - - X -
Notes:
1 (*) Estimated sample depth based on an expected depth to water of 6 feet;
sample depth may be altered if the depth to water varies from that expected.
2) (#) Estimated sample depth based on an expected depth to water of 6 feet;
the sample is intended to be taken immediately below the water table;
sample depth will be altered if the depth to water varies from that expected.
3) (X) indicates analyses to be performed.
4) (-) indicates analyses not to be performed.
5) Sample Depth refers to those samples for laboratory testing;
all borings to be continuously sampled for lithologic determination.
6) Refer to Table C-3 for reference methods and analytical laboratories.
7 Refer to Figure C-1 for boring and surface sample locations.
8) All sample depths given in feet below ground surface.
9) Sample depths listed for deep aquifer boreholes CP-107B, CP-115B, and CP-122B

are estimates based on expected depth of 15 feet and expected thickness of 15 feet,
for the silty sand layer.



Table C-2, Continued
SUMMARY OF SOIL SAMPLES FOR TESTING
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

Boring Volatile Base-Neutral-Acid TPH TPH Engineering Hydraulic
Designation Sample Depth Organics Organics PCBs (418.1) (8015) Metals Tests Conductivity
cP-117 2-4 X X X X X X = -
4-6 (*) - = - > . 5 X -
6-8 (#) X X X X X X - -
8-10 - - - - - - X -
CP-118 2-4 X X X X X X = -
4-6 (*) . s E: “ = = X =
6-8 (#) X X X X X X = =
8-10 - - - - - 3 X s
cpP-119 2-4 X X X X X X = -
4-6 (*) - - - - - - X -
6-8 (#) X X X X X X - -
8-10 - - - & = = X ~
cP-120 2-4 X X X X X X - -
4-6 (*) * = = = = = X s
6-8 (#) X X X X X X - -
8-10 = - - - = = X -
cP-121 2-4 X X X X X X - -
4-6 (*) = = - = - - X =
6-8 (#) X X X X X X = #
8-10 - - - - - - X =
CcP-1228 15-17 X X X X X X - -
17-18 = C - = - - = X
18-20 - - - - - - X -
28-30 X X X X X X - -
32-34 - - 5 = = = X =
36-38 X X X X X X - -
Notes:
1 (*) Estimated sample depth based on an expected depth to water of 6 feet;
sample depth may be altered if the depth to water varies from that expected.
2) (#) Estimated sample depth based on an expected depth to water of 6 feet;
the sample is intended to be taken immediately below the water table;
sample depth will be altered if the depth to water varies from that expected.
3) (X) indicates analyses to be performed.
4) (-) indicates analyses not to be performed.
5) Sample Depth refers to those sampled for laboratory testing;
all borings to be continuously samples for lithologic determination.
6) Refer to Table C-3 for reference methods and analytical laboratories.
7 Refer to Figure C-1 for boring and surface sample locations.
8) All sample depths given in feet below ground surface.
9 Sample depths listed for deep aquifer boreholes CP-107B, CP-115B, and CP-122B

are estimates based on expected depth of 15 feet and expected thickness of 15 feet,
for the silty sand layer.




Table C-3

SUMMARY OF SAMPLE TESTING
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY

(618) 281-7173
Janet Jacobi

Matrix Parameter Reference Method Laboratory “
' Water and Soil Volatile Organics (VOCs) EPA Method 8240 (624) Burlington Laboratory
Water and Soil Semivolatile Organics (BNAs) EPA Method 8270 (625) Analytical Resources, Inc.
l Water and Soil PCBs EPA Method 8080 (608) Burlington Laboratory
Water and Soil Total Petroleum Hydrocarbons (TPH) | EPA Method 418.1 Analytical Resources, Inc.
Water and Soil TPH EPA Method 8015 Analytical Resources, Inc.
l Water and Soil Total Metals
Arsenic EPA Method 7060 Burlington Laboratory
Beryllium EPA Method 7090/6010
Cadmium EPA Method 713076010
Chromium EPA Method 7190/6010
Copper EPA Method 7210/6010
Lead EPA Method 7421
Mercury EPA Method 7470
Nickel EPA Method 7520/6010
Selenium EPA Method 7740 |
Silver EPA Method 7760/6010
Zinc EPA Method 7950/6010
l Water Dissolved Metals |
Arsenic EPA Method 7060 Burlington Laboratory
Beryllium EPA Method 7090/6010
Cadmium EPA Method 7130/6010
Chromium EPA Method 7190/6010
Copper EPA Method 7210/6010
Lead EPA Method 7421
Mercury EPA Method 7470
Nickel EPA Method 7520/6010
Selenium EPA Method 7740
Silver EPA Method 7760/6010
Zinc EPA Method 7450/6010
I Soil Engineering Tests
Grain Size ASTM D 422 Hong West and Associates
Atterberg Limits ASTM D 4318 or
Organic Carbon Content ASTM D 2974 Burlington Laboratory
l Vertical Hydraulic Conductivity Constant Head Test
Notes:
l 1 Laboratory addresses and contacts are as follows:
Burlington Environmental Inc. Analytical Resources, Inc.
Corporate Laboratory 333 Ninth Avenue North
2203 Airport Way South, Suite 400 Seattle, Washington 98109-5187
Seattle, Washington 98134 (206) 621-6490
(206) 223-0500 Dave Mitchell
Kathy Kreps
Hong West and Associates Burlington Environmental Inc.
18908 Highway 99 Geotechnical Laboratory
Lynnwood, Washington 98046 210 West Sand Bank Road
(206) 774-0106 Columbia, Illinois 62236




Table C-4

SAMPLING PARAMETERS AND LABORATORY METHODOLOGY

EPA Method 8240

Chloromethane
Bromomethane
Vinyl Chloride
Acetone
Chloroethane
Methylene Chloride
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
Trichlorofluoromethane
1,1,2-Trichloro-
1,2,2-Trifluoroethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

EPA Method 7090/6010

Beryllium

EPA Method 7130/6010

Cadmium

EPA Method 7190/6010

Chromium

EPA Method 7210/6010

Copper

EPA Method 8270

Phenol
bis(2-Chloroethyl)Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-chloroisopropyl)Ether
4-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)Methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methyinaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine(1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
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EPA Method 8270

(continued)

Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorobenzidine
Benzo(a)Anthracene
bis(2-Ethylhexyl)Phthalate
Chrysene

Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h,)Anthracene
Benzo(ghi)Perylene

EPA Method 7060

Arsenic

EPA Method 7421

Lead

EPA Method 7470/7471

Mercury

EPA Method 8080

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

EPA Method 7520/6010

Nickel

EPA Method 7950

Zinc

EPA Method 7080/6010

Barium

Rev. 2, 04/16/92




3. For borings HA-3 through HA-12, soil samples will be
collected with a 4-inch stainless steel hand auger. Samples
will be collected in the vadose zone at approximately 3.5 -
4.0 feet bgs, and in the capillary fringe immediately above
the water table (approximately 6.0 feet bgs). Between
sampling intervals, a post-hole digger may be used to
advance the boring. All soil samples collected from HA-3
through HA-12 will be submitted for chemical testing as
outlined in Table C-2.

4. Soil samples to be chemically tested will be handled as
follows:
° The sampler will be placed and opened on a clean

piece of plastic sheeting.

° The volatile organics (VOA) sampling bottle will be
filled first at each location from the most
contaminated portion of the sample (determined
visually). Each VOA bottle will be filled as full as
possible to minimize head space.

. A similar portion of the sample will be placed in a
glass canning jar for later headspace analysis.

. The sample will be logged and photographed.

o Soil will be placed in the remaining sample jars
provided by the analytical laboratory with a clean
stainless steel spoon.

. Sample containers will be labeled with the site name,
boring designation, depth, date, project, and
sampler’s initials.

° Headspace analysis using a PID will be performed on
all samples from each boring. If headspace analyses
shows that the sample intervals shown on Table C-2
are not representative, then alternate intervals will be
selected for laboratory analysis.
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° Once labeled, sample containers will be placed in an
iced cooler and custody maintained until delivery to
the appropriate laboratories.

° A Field Sampling Data Form and a Chain-of-
Custody/Laboratory Analysis Request Form will be
filled out.

o The cooler with signed Chain-of-Custody/Laboratory
Analysis Request Form enclosed in a waterproof bag
will be sealed and shipped to the appropriate
laboratories within 24 hours.

Soil samples to be sent for engineering testing will be
placed in plastic bags or jars, labeled as above, and shipped
to the laboratory.

One undisturbed sample will be obtained from each of the
three deep borings. This sample from the silty sand
aquitard will be obtained by pushing a 3-inch O.D. Shelby
tube approximately 2 feet into the undisturbed soil and will
be submitted for laboratory permeability testing. Upon
removal of the Shelby tube from the boring, any open
space in the tube will be filled with plastic to minimize
disturbance of the sample. Both ends of the tube will be
capped and sealed to prevent moisture loss. After
packaging, the Shelby tubes will be stored in a vertical
position.

Soil samples collected during drilling but not submitted for
analysis will be placed in plastic bags or containers and
archived at the Burlington Technical Services office.
Archived soil samples will be labeled with the site name,
boring designation, sample depth, date, and name of
collector.
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8 MONITORING WELLS

8.1 Installation Procedures

Single-completion monitoring wells will be installed in each boring
consistent with requirements of WAC 173-160, Part 3, "Resource
Protection Well Guidelines." Figures C-2, C-3 and C-4 present a typical
monitoring well designs for the shallow (or upper) aquifer, shallow
aquifer with DNAPL sump, and deep (or lower) aquifer, respectively.
Following is a summary of the installation procedures.

1: Each off-site shallow monitoring well will consist of 10 feet
of 2-inch 1.D. machine slot PVC screen fitted with threaded
PVC riser pipe. Each of these wells will have one stainless
steel centralizer placed near the bottom of the screen. The
screen will be positioned so that about 7 feet of it is below
the water table and 3 feet of it is above the water table.

2. Monitoring wells CP-116, CP-117, CP-118, and CP-119
will consist of a 7-foot long, 2-inch I.D. stainless steel drive
point that has been driven into the boring after removal of
the solid-stem auger. About 5 feet of the screen will be
below the water table, with the remaining 2 feet above the
water table. The drive point will be fitted with stainless-
steel riser pipe.

3. Monitoring wells CP-113, CP-115A, CP-120, and CP-121
will consist of 15 feet of 2-inch I.D. machine slot PVC
screen positioned so that about 12 feet of screen is below
the water table and about 3 feet is above the water table.
In addition, a 1.5 to 2 feet DNAPL collection sump will be
installed at the base of the screen as shown in Figure C-3.
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9 WATER SAMPLING AND ANALYSIS

Groundwater sampling methods to be used at the Pier 91 facility are
designed to obtain samples representative of in-situ groundwater quality,
with minimum agitation or cross contamination of samples due to
sampling techniques or materials.

Prior to beginning the field program, access agreements for any off-site
monitoring or sampling will be obtained by Burlington.

9.1 Water Sampling Procedures

One round of groundwater samples will be obtained from all new
monitoring wells and existing wells CP-103-A, CP-103-B, CP-104-A,
CP-104-B, CP-105-A, CP-105-B, CP-106, CP-107, CP-108-A, CP-108-B,
CP-109, CP-110, and Port of Seattle Well 10 (Well 10). After this initial
sampling round, quarterly sampling of these same wells will be
performed for one year. Sampling procedures are as follows.

B In all wells except Well 10, an electric oil-water interface
detector will be used to measure the depth to water and to
detect the presence of floating or sinking contaminants.
The operation of the interface detector is similar to that of
an electric water-level indicator. The detector is turned on
and the probe is slowly lowered in the well until the
detector emits an audible tone. The interface detector
emits a continuous tone when immersed in NAPLs, and an
intermittent tone when immersed in water. The depth of
the detected interface and the type of tone emitted are
noted on the Field Sampling Data Form. Then the probe is
lowered further until another interface is detected or until
the probe reaches the bottom of the well. After the probe
reaches the bottom of the well, it is slowly raised in the
well and an attempt is made to recheck the measured
interface depths. Again, each measured interface depth
and the type of emitted tone accompanying the detection
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is noted on the Field Sampling Form. The interface
detector will be decontaminated between monitoring wells
to prevent cross-contamination. The depth to water in Well
10 will be measured using the air bubbler installed in the
well. Each complete round of water-level measurements
will be obtained as quickly as possible in order to reduce
the potential for external factors (e.g. tide, rain, etc.) to
affect water levels.

DNAPLs and LNAPLs detected in monitoring wells will be
sampled using a Teflon or PVC bailer secured with
monofilament line. The bailer will be lowered in the well to
the depth required to collect a sample of the NAPL layer, as
determined using the oil-water interface detector. After
collecting the sample, the bailer will be decontaminated as
per the procedures presented in Section 5. NAPL samples
will be submitted to a laboratory for density testing and
hydrocarbon identification (EPA Method 8015 Modified).
All NAPL samples will be handled according to the sample
labeling, shipping, and chain-of-custody protocols listed in
Section 10.

Prior to groundwater sampling, in all wells except Well 10,
a minimum of three casing volumes will be purged using a
Masterflex high-capacity peristaltic pump fitted with silicon
and tygon tubing, a bladder-type pump fitted with tygon
tubing, or a Teflon bailer secured with monofilament line.
In Well 10, a minimum of three casing volumes will be
purged using the dedicated bladder pump installed in the
well.

Temperature, pH, and specific conductance will be
measured with a Taylor pocket thermometer and a DSPH-3
pH/conductivity meter, respectively, and recorded after the
removal of each well casing volume during purging. The
parameters will be required to stabilize to within + 10
percent prior to obtaining a sample. Measurements will be
recorded to the following standards: pH to +0.01 units,
conductivity to +1 umho/cm, temperature to +0.5°C. All
field test equipment will be calibrated approximately every
4 hours of sampling.
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|
|
9. All sampling field activity and data including well purging

data, the type of container used to hold each sample, and

any preservative used will be recorded on a Field Sampling

Data Form. Any deviations from the general sampling

procedure will be noted on field documentation records and

will be brought to the attention of the Project Manager.
6. Once a minimum of three pore volumes are purged and field

parameters stabilize, three replicate measurements of

temperature, pH and specific conductance will be obtained

and recorded. The water levels will not be drawn down

below the top of the well screen during purging or

sampling. The water levels in wells screened over the

water table will be drawn down by, at maximum, 10

percent of the saturated screen length during purging or

sampling.

i Groundwater samples will be collected directly from the
peristaltic or bladder pump discharge line or by using a
Teflon bailer.

8. Samples collected for dissolved metals will be filtered at the
time of sample collection using QED Sample Pro or similar
0.45-micron, in-line filters. The disposable filters wiill
attach directly to the peristaltic pump discharge tube. Each
in-line filter shall be used only once. Groundwater samples
collected for laboratory testing of VOCs, BNAs, TPH, PCBs,
and total metals will be neither field nor laboratory filtered.

9. Samples will be transferred in the field from the sampling
equipment to a container specifically prepared for given
parameters. Samples for VOCs will be collected first at
each location using a Teflon bailer. A bottom drain sam-
pling device will be used to collect samples from the Teflon
bailer. The sample will be poured down the sides of the
sample bottle and not splashed into its base. Samples
collected for VOCs will have no head space to minimize the
possibility of volatilization of the organics.

10. Sample containers will be labeled immediately prior to or
following sample collection with project name or number,
site name, sample number, date and time of collection, and
sample collector.
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11. Samples will be labeled and shipped to the appropriate
analytical laboratory as described in Section 9, Part B.

12. Quality control samples to be included in the groundwater
sampling event consist of two duplicate samples, three field
(method) blanks, and two transport blanks (Part F).
Duplicate groundwater samples will be collected from moni-
toring wells CP-111 and CP-120. Transport blanks will be
provided by the Burlington Corporate Laboratory.

9.2 Water Chemical Analysis

Table C-5 presents the chemical analyses to be performed on each water
sample for the first sampling round. The test methods used and
laboratories performing the analyses are shown in Table C-3. The
specific constituents of the VOC, BNA, PCB, and metals analyses are
shown in Table C-4. After evaluation of chemical data, a revised list of
parameters will be provided to EPA for review. Upon acceptance by
EPA, the revised list will be used for subsequent quarterly groundwater
sampling.
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Table C-6

SOURCES OF EXISTING OFFSITE DATA

Converse GES. 1989. Preliminary Hydrogeologic Assessment Report,
Terminal 91 Facility, Seattle, Washington. Prepared for Pacific
Northern Oil.

Converse GES. 1990. Phase | Remedial Investigation, Terminal 91
Facility, Seattle, Washington. Prepared for Pacific Northern Qil.

Converse GES. 1990. /nterim Product Extraction System Remedial
Action Plan, Terminal 91, Seattle, Washington. Prepared for
Pacific Northern Oil.

GeoEngineers. 1987. Summary of Supplemental Monitor Well
Measurements, Proposed Facility Expansion, Seattle, Washington.
Prepared for the City Ice and Cold Storage Company.

Harding Lawson Associates. 1990. Underground Storage Tank
Investigation in the Vicinity of the City Ice Building, Terminal 91.
Prepared for the Port of Seattle.

Hart-Crowser and Associates. 1981. Subsurface Exploration and
Geotechnical Engineering Study, Proposed Terminal 91
Redevelopment, Port of Seattle, Washington. Prepared for the
Port of Seattle.

Hart-Crowser and Associates. 1988. Data Report, Monitoring Well
Installation and Physical Characterization of Berm-Fill Material,
Terminal 91, Port of Seattle, Washington. Prepared for Port of
Seattle.

Hart-Crowser and Associates. 1989. Oil Seepage Investigation, Short
Fill Pond, Terminal 91. Prepared for Port of Seattle.

Pacific Groundwater Group and Converse Consultants Northwest. 1990.
Revised Hydraulic and Transport Model, Terminal 91 Short Fill,
Seattle, Washington. Prepared for the Port of Seattle.

URS Corporation and Hart-Crowser and Associates. 1985. Hydraulic
and Contaminant Modeling, Terminal 91, Seattle, Washington.
Prepared for the Port of Seattle.
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PART D
RISK ASSESSMENT




1 PURPOSE

Risk assessment is a procedure for estimating the extent to which the
release or threat of release may pose a threat to public health or welfare
or the environment. The requirement for conducting a baseline risk
assessment (BRA) as part of RCRA facility investigation as referenced
under CERCLA is described in 40 CFR Part 300, Subpart F, Section
300.68. The BRA consists of an evaluation of potential risks to human
health that are associated with a site to assist in the selection of a
remedial alternative for the site and prior to implementing remedial
activities. Burlington will either respond to the interim measures
questions submitted by USEPA (Appendix D-1) or perform the risk
assessment described here. The BRA, if completed, will include a
quantitative public health evaluation and a qualitative environmental
evaluation. The following sections describe the approach and methods
that will be used for the risk assessment at the Burlington Pier 91
facility.

Indicator chemicals are selected so that the BRA focuses on the
chemicals of concern at a site. Chemicals that have been observed at
the Burlington Pier 91 facility includes chlorinated organic compounds,
non-chlorinated organic compounds, and benzene. A review of chemical
data collected during the phasel and phasell hydrogeologic
investigations will be conducted to select indicator chemicals. The
selection process permits a focused study of the chemicals that pose the
greatest risk to human health or the environment. The toxicological
properties associated with these chemicals of concern are then reviewed.
Exposure routes and populations at risk are identified, and finally, the
potential risks from the site are characterized.

The BRA will consist of a hazard identification, dose-response assess-
ment, exposure assessment, and risk characterization. All calculations,
assumptions, and methodologies used in the risk assessment process will
be consistent with U.S. EPA guidelines (U.S. EPA, March 1989;
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July 1989a; July 1989b; January 1991). The scope of work will include
the tasks described in this work plan. In preparing this scope of work,
it was assumed that air, ground water, or fate and transport modeling
will not be included.

|

]
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2 HAZARD EVALUATION

The BRA will address the potential for health risks to on- and off-site
receptors. The BRA will evaluate the incremental risks associated with
only those chemicals that may have originated at the site. All data
gathered from the site will be reviewed and evaluated to allow selection
of indicator chemicals. This review will include ground water and soil
data collected during the phasel and phasell hydrogeologic
investigations at the Chempro Pier 91 facility. Up to six indicator
chemicals will be selected based on concentration, detection frequency,
toxicity, mobility, and/or persistence. Indicator chemicals will therefore
consist of those substances that have high potential toxicity, are
representative of the range of structural compound classes present at the
site, and tend to persist in various media.
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3 TOXICITY ASSESSMENT

Information on the toxicity of the indicator chemicals will be used with
the results of the exposure assessment to characterize the potential risks
to potential receptors. The toxicological properties of each indicator
chemical will be reviewed and discussed, with emphasis on the potential
acute and chronic toxicity, developmental/reproductive toxicity, and
carcinogenity. Qualitative aspects of the range of target organs and
toxic effects, and quantitative aspects of dose-response variables that
are used to estimate risk will also be examined. Federal and state
regulations and criteria will be discussed, and cleanup standards will be
evaluated with respect to Washington’s Model Toxic Control Act (MTCA)
cleanup regulations (Chapter 173-340 WAC) for indicator chemicals.
Cleanup standards will be based on reasonable maximum exposures
expected to occur under both current and future site uses.

Regulatory guidelines differentiate between carcinogenic and non-
carcinogenic effects of chemicals. For non-carcinogens, a threshold of
exposure is assumed, below which no adverse human health effects are
expected to occur. Reference doses (RfDs) for chronic exposure are
developed by the U.S. EPA, and are chemical-specific, exposure-specific
doses (i.e., inhalation, ingestion) to which nearly all populations may be
exposed for a period of up to 365 days per year for 70 years without
experiencing adverse health effects. Non-carcinogenic chronic health
effects will be evaluated through a comparison of a chemical’s estimated
intake to its respective RfD.

For carcinogens, the U.S. EPA assumes that exposure presents some
increased risk of developing cancer to an individual. The potential cancer
risk associated with exposure to a carcinogenic chemical will be
calculated by multiplying the dose from a specific route of exposure by
a carcinogenic potency factor (CPF) or potency slope. The CPF is a
value established by the U.S. EPA for most potential or known
carcinogens, and are chemical-specific and exposure route-specific. This
value represents the relative carcinogenic potency of a chemical and is
usually based on laboratory animal or epidemiological studies. The EPA
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usually derives CPFs from the upper 95 percent confidence limit of the
slope of the extrapolated dose-response curve. This curve is the
relationship between a dose and tumor incidence. As a result, the risk
characterization will give an upper-bound estimate of the potential risk
associated with exposure to a carcinogenic chemical.

Because of these differences, characterization of non-carcinogenic and
carcinogenic risks from exposures to indicator chemicals will be
conducted separately. The likelihood of adverse effects will be evaluated
to the extent permitted by the data. AIll uncertainties in this approach
will be outlined in the report. All estimated risks for the indicator
chemicals associated with the site will reflect the most current U.S. EPA
verified critical toxicity values.
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4 EXPOSURE ASSESSMENT

Exposure assessment is an estimate of the magnitude, frequency,
duration, and route of exposure of the indicator chemicals identified
during the hazard assessment. Chemical intakes or doses will be
calculated for exposures to the indicator chemicals, and the assumptions
used (i.e., inhalation rates, adsorption factors) will be documented in the
BRA report. The assumptions selected will represent a typical exposure
case and reasonable maximum exposure for each of the scenarios
selected. These dose estimates will then be combined with dose-
response variables from the toxicity assessment to derive estimates of
health risks during the risk characterization task. The exposure
assessment will involve the following tasks:

1. Identify and characterize human populations that may be
exposed to soils, fugitive dusts or vapors, and ground
water that may contain hazardous substances. Potential
receptors will include both on-site workers and off-site
human populations.

2 Identify and evaluate exposure pathways to exposed
populations from on-site soils and ground water that may
contain hazardous substances. Environmental fate and
transport of the indicator chemicals will be assessed for all
identified pathways. Exposure pathways previously
assessed will be addressed (i.e., sources of indicator
chemicals and the mechanism for their release, such as
potential air entrainment of chemical-laden surface soils);
environmental transport media, such as ground water will
be discussed; actual or potential points of contact will be
identified; and routes of exposure will be evaluated.

3. Estimate chemical concentrations at points of exposure.
Points of exposure may consist of on-site soils, ground
water, and air that may contain hazardous substances.
Exposure point concentrations in air will be based on
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available on- and off-site air monitoring. Estimated and
measured exposure point concentrations will be compared
with applicable, or relevant and appropriate requirements
promulgated by the U.S. EPA, the State of Washington and
local public health agencies.

Estimate intake rates in humans. Intake rates will be
expressed as mg/kg body weight/day and will be calculated
by integrating the results of the exposed population
analysis, the route of exposure analysis, and the exposure
point concentration calculations. Intake rates of potential
human receptors will be based on U.S. EPA recommended
exposure factors (U.S. EPA, July 1989a) and will be calcu-
lated separately for exposures to indicator chemicals in soils
and water.
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5 RISK CHARACTERIZATION

Once the indicator chemicals, their toxicity, and potential exposure
pathways are identified, the risks associated with such exposures will be
characterized (i.e., the likelihood of an impact or threat occurring and the
extent of the expected impact or threat). The risk characterization will
incorporate acceptable levels of exposure based on toxicological
literature and regulatory criteria. The likelihood of carcinogenic and non-
carcinogenic effects due to exposure to the indicator chemicals will be
considered separately.

For non-carcinogens, a Hazard Index (HI) will be estimated. If the Hl is
greater than one, a potential health risk may exist. For carcinogens, the
exposure dose and CPF will be multiplied to estimate the potential
carcinogenicrisk. The calculated carcinogenicrisk will then be compared
to the acceptable risk range of 10* to 10”7 established by the U.S. EPA.

Potential cumulative health risks associated with exposures to multiple
chemicals in various exposure media will be estimated by summing the
risks for both contaminants within a medium, and then summing the
risks across all potential exposure media. Interpretation of health risks
will be based on comparisons with generally accepted risk levels.
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6 ENVIRONMENTAL EVALUATION

A qualitative environmental evaluation will also be prepared. Exposure
and toxicity information will be combined to evaluate potential
environmental impacts associated with the indicator chemicals. The
environmental evaluation will consist of a discussion of the chemicals of
concern, receptor characterization, and potential exposure pathways.

C OPY 613/91-PARTD.815/bkh:4(wp) Rev. 2, 04/16/92
$94-07.05 D-10




7 UNCERTAINTY ANALYSIS

The uncertainty analysis will discuss uncertainties in the final risk
estimates due to uncertainties in the dose-response relationships and in
estimated exposures and human intake levels. Qualitative discussions
of uncertainties in the estimates and assumptions used in the BRA wiill
be provided. The uncertainty analysis will include the following: key
exposure parameters; environmental sampling and analysis; toxicological
data; and the major assumptions and judgements made for the BRA.
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8 REPORT

A BRA report summarizing the results of both the public health
evaluation and the environmental evaluation will be prepared. Each step
of the public health evaluation 1) Hazard Evaluation, 2) Toxicity
Assessment, 3) Exposure Assessment, 4) Environmental Evaluation, 5)
Uncertainty Analysis will be documented. This report will serve as a
companion document to the RFI report. The risk assessment, in
conjunction with the RFI data, will be used to determine if the Action
Level is exceeded, and therefore determine if a Corrective Measures
Study is warranted. Additional, Burlington will either respond to the
Interim Measures Justification Questions (Appendix D-1) or implement
interim corrective measures at the facility.
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APPENDIX D-1

Interim Measures Justificiation Questions
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INTERIM MEASURES JUSTIFICATION QUESTIONS

RELEASE CHARACTERIZATION

What is the source(s)? (nature, number of drums, size [area,
depth], amount, location(s))

Regarding hazardous wastes or constituents at the source(s):

a. What hazardous wastes and hazardous constituents are
present?

b. At what concentrations?

e, What is the background level of each hazardous waste or

constituent?

What are the known pathways through which the contamination
is migrating or may migrate and the extent of contamination?

a. By what media is it spreading or likely to spread? In what
direction? At what rate?

b. How far have the contaminants migrated? At what
concentrations?

c. How mobile is the constituent?
d. What are the estimated quantities and/or volumes released?

What is the project fate and transport to the extent known?

POTENTIAL HUMAN EXPOSURE

What is or will be the exposure pathway(s) (e.g., air,
fire/explosion, ground water, surface water, contact, ingestion)?

What are the location and demographic of populations potentially
at risk from exposure (e.g. residential area, schools, drinking water
supply, sole source aquifer near vital ecology or protected natural
resource)?
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3. What are the potential effects of human exposure (short- and
long-term effects)?

4, Has human exposure actually occurred? When may human
exposure occur?

a. What kind (e.g. inhalation, ingestion, skin contact)?

b. Are there reports of illness, injury, death?

c. May people be affected?

d. What are the characteristics of the exposed population(s)

(how many, infants, nursing home residents)?

5. If response is delayed, how will the situation change?

3-8 POTENTIAL ENVIRONMENTAL EXPOSURE AND THREATS

P What media have been and may be contaminated (e.g., ground
water, air, surface water)?

What are the likely short-term and long-term threats and effects
on the environment of the released waste or constituent?

3. What natural resource and environmental effects have occurred or
are possible (terrestrial; aquatic organisms; aquifers whether or
not used for drinking water purposes)?

4, What are the known or projected ecological effects?

D, When is this threat likely to materialize (days, weeks, months)?

6. What are the project long-term effects?

F If response is delayed, how will the situation change?
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PART E

PROJECT DELIVERABLES AND SCHEDULE




1 DELIVERABLES AND SCHEDULE

1.1  Deliverables
The deliverables and schedule for this RFl Study include the following:

o Draft RFI report (summarizing RFl activities and analysis)
30 days after completion of field activities and investigation
analysis

° Draft risk assessment report summarizing the baseline risk
assessment or response to Interim Measures Justification
Questions

. Progress reports bimonthly summarizing RFI activities,
concerns, and issues

° Final RFI report 30 days after receipt of EPA comments on
draft report

° Final risk assessment report or modifications to interim
measures responses 30 days after receipt of EPA
comments on draft report

. Draft offsite work plan 90 days after receipt of EPA
comments on final RFl report

1.2 Schedule

The schedule for field work and reporting is illustrated on Figure E-1.
Each time period illustrated represents a standard one-month calendar.

Each field task identified in the Part C Sampling Plan has been identified.
In addition, project deliverables (as they can be projected) are also
identified.
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Figure E-1

PROPOSED RFI SCHEDULE

MONTHS AFTER APPROVAL OF FINAL RFI WORK PLAN BY EPA
TASK 1 2 3 4 5 6 7 8 9 10

1. Historical Site Evaluation

2. Site Documentation Review

3. Utility Location/Site Preparation

4. Beneficial Use Survey

5. Hand Auger Boring/Soil Sampling

6. Boring/Monitoring Well Installation (7)
7. Boring/Monitoring Well Installation (4)

8. Boring/Monitoring Well Installation (3)

9. Soil Chemical Analysis

10. Groundwater Sampling/Analysis

11. Slug Tests

12. Water-Level Measurement

13. Confining Unit Permeability Testing
14. Sample Storm Drains

15. Evaluate Soil/Water Test Results

16. Investigation Analysis

17. Risk Assessment or ICM Questions

18. Draft Risk Assessment Report* or
Response to ICM Questions*

19. Draft RFI Report*

20. Progress Reports to EPA

* Final reports will be submitted 30 days after receipt by Burlington of EPA's comments.




Based on information obtained during the RFI, it may become necessary
to modify this schedule. If so, Burlington will submit a revised schedule,
along with the reason for the modification, to the USEPA Region X.
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1 INTRODUCTION

An important part of effective multidisciplinary field investigation
programs is a definitive quality assurance (QA) program coupled with
efficient utilization of personnel and physical resources. A
comprehensive and well-documented QA program is required to obtain
data that are scientifically and legally defensible, and to meet the
requisite levels of precision and accuracy with minimum expenditure of
resources.

This section addresses quality assurance/quality control (QA/QC)
considerations and guidelines for the field and laboratory work to support
the RCRA facility investigation at the Burlington Pier 91 facility in
Seattle, Washington.

The procedures and guidelines outlined in this document are consistent

with Quality Assurance Interim Guidelines for Water Quality Sampling
and Analysis (Washington Department of Ecology, December 1986) and

Development of an RFI Work Plan and General Considerations for RCRA
Facility Investigations (U.S. EPA, May 1989). The QA goals of this
project are to:

° Collect high-quality, verifiable data
. Ensure cost-effective use of resources
o Ensure that data are usable by Burlington and the United

States Environmental Protection Agency (U.S. EPA).
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2 PROJECT DESCRIPTION

The goal of the hydrogeologic study (Phase lll) is to supplement existing
data collected by Sweet-Edwards/EMCON (SE/E) during two previous
investigations conducted at the Burlington facility located at Pier 91 in
Seattle, Washington. The primary objectives are to:

° Identify site historical uses which would impact the scope
of this investigation.

o Identify potential populations at risk (e.g., beneficial use
survey).
. Evaluate sources of release and potential release of

hazardous waste or constituents.

° Determine the nature and extent of hazardous substances
in ground water and soil on the facility.

The findings of this investigation, coupled with information collected
during the past investigations will be used to meet the requirements of
a RCRA facility investigation (RFl) as mandated under a 3008 Order and
as defined under EPA guidance.

General procedures and guidelines for field activities are included in
Part C (Sampling Plan) of this document. The Quality Assurance Project
Plan (QAPP) forms a system to promote high quality data, and to
evaluate and verify collected data.

The proposed program includes a review of historical site records, a
review of operational site records, a beneficial use survey, shallow soil
borings with monitoring well installations, the collection of soil samples
for chemical and engineering testing, the collection of ground water
samples from monitoring wells, conducting in-situ hydraulic conductivity
tests, measuring water level elevations, data evaluation, and report
preparation.
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3 PROJECT ORGANIZATION AND RESPONSIBILITIES

Project organization and the individuals responsible for ensuring the
quality of the field operations and data collected are shown in Figure F-1.
The responsibilities of these personnel are summarized in Table F-1.
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Figure F-1

ORGANIZATIONAL CHART
BURLINGTON ENVIRONMENTAL INC.
PIER 91 FACILITY RFI

Pier 91 Plant Manager
Nate Matthews

Regulatory Affairs
Project Manager
John Stiller

Public Relations Technical Services
Kate Tate Project Director
Dave Haddock

QA/QC Team
Technical Services Ted Wall
Project Manager Kevin Keller
Joe Depner Mike Dvorsky
| T T 1
Data Management Risk Assessment Hydrogeoloqy Health and Safety

Jeff Christman Liz Ubinger Don Robbins Rick Gorshe
Tom Willard Chip Goodhue Frank Gardner

Ken Walter
James Peale



Table F-1

PERSONNEL RESPONSIBILITIES FOR QUALITY ASSURANCE

Personnel

Responsibilities

Burlington Environmental
Project Manager
Regulatory Affairs

Burlington Environmental
Quality Assurance Coordinator

Burlington Environmental
Data Management Officer

Burlington Environmental
Technical Services
Project Director

Burlington Environmental
Project Manager and
Burlington Environmental

Data Management Coordinator

Burlington Environmental
Quality Assurance Officer,
Site Safety Officer

Burlington Environmental
Health and Safety Officer
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Provide oversight of all program activities. Review final
project QA objectives, needs, problems, and requests.
Approve appropriate QA corrective actions as needed.

Provide approval for analytical procedures and QA/QC
project plan, ensuring compliance with U.S. EPA
QA/QC policies. Provide coordination between
Burlington Technical Services and Burlington analytical
services.

Provide oversight of data management activities (e.g.,
review of chain-of-custody forms) conducted to ensure
proper handling of data.

Oversee project performance and provide technical
expertise to accomplish project objectives. Ensure that
project tasks are successfully completed within the
projected time periods.

Provide technical QA assistance on-site to accomplish
project objectives. Provides coordination between
Burlington field activities and all analytical services.

Conduct field sampling operations in accordance with
approved sampling and analysis plan. Ensure that all
QA protocols (including chain-of-custody
documentation, sample collection and labeling, sample
storage and shipping, instrument calibration) are
followed as required. Recognize and implement
necessary corrective actions. Document field
operations. Ensure that health and safety guidelines
are followed to avoid any compromise of sample
integrity. Document any health and safety issues that
may affect sample collection.

Provide technical assistance as required to resolve on-

site health and safety issues requiring corrective action.
Prepare Health and Safety Project Plan.
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Table F-1, Continued

PERSONNEL RESPONSIBILITIES FOR QUALITY ASSURANCE

Personnel Responsibilities

Analytical Laboratory Provide analytical support. Perform all required QC i
sample analyses including analytical duplicates, blanks, |
matrix spikes, performance materials. Initiate and |
document required corrective action. Perform |
preliminary review of data for completeness, and for
transcription or analytical error. Follow US EPA
guidelines for methods and QA/QC policies.
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4 OBJECTIVES FOR MEASUREMENT

The overall QA objective for measurement data is to ensure that data of
known and acceptable quality are provided. All measurements will be
made to yield accurate and precise results representative of the media
and conditions measured. All data will be calculated and reported in
units consistent with those of other agencies and organizations to allow
comparability of databases.

QA objectives for precision, accuracy, and completeness have been
established for each measurement variable, where possible, and are
presented in Tables F-2 and F-3.
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Table F-2
OBJECTIVES FOR MEASUREMENT DATA

Quantitation Preservation Maximum
Variable Matrix Units Limits Accuracy Precision Completeness Method Reference Bottle* Holding Time®
Volatiles Solids ug/kg® e +30% +30% 95% Purge + trap/ SW-846 SV 14 days
Water ug/L e +10% +20% 95% GC/MS WV
Semivolatiles Solids ug/kg® e +30% +30% 95% Extraction/ SW-846 SN 7 days/40 days
Water ug/L e +10% +20% 95% GC/MS WN after extraction
PCBs Solids  ug/kg® e +30% +30% 95% Extraction/ SW-846 SN 7 days/40 days
Water ug/Il e +10% +20% 95% GC/ECD WN after extraction
Metals Solids  ug/kg® e +30% +30% 95% ICP, AA SW-846 SM 6 months
Water ug/L e +10% +20% 95% CVAA WM (Hg-28 days)

See Table F-4 for type of containers and preservation.

Where two times are given, the first refers to the maximum time prior to extraction, the second to the maximum time prior to instrumental analysis. The U.S. EPA SW-846 holding
times will be adequate to meet these overall maximum holding times.

£ Dry-weight basis.

The detection limits for solid matrices are based on the EPA wet-weight detection limits. Detection limits will be elevated when reported on a dry-weight basis and if matrix
interferences are a problem.

e The practical quantitation limits using the procedures specified in Chapter 2 of SW-846 are provided in Table F-3. Actual quantitation units will be matrix-dependent.
Accuracy can be measured on a daily basis using percent recovery from a matrix spike analysis.

9 Precision can be measured on a daily basis using relative percent difference ffom a matrix spike/matrix spike duplicate analysis.
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Table F-3
RECOMMENDED QUANTITATION LIMITS
(Page 1 of 3)

Quantitation Limits *® Quantitation Limits ®

Analyte Method Technique Lf)n% ﬁg’sF Ylynagtm Analyte Method Technique L(meg ﬁ%’sl‘ Y:Ina‘}m'
Volatile Organics
Chloromethane 8240 GC-MS 0.010 0.001 2-Chloroethyl Vinyl Ether 8240 GC-Ms 0.010 0.010
Bromomethane 0.010 0.010 Bromodichloromethane 0.005 0.005
Vinyl Chloride' 0.010 0.010 Trichlorofluoromethane 0.005 0.005
Chloroethane 0.010 0.010 1,2-Dichloropropane 0.005 0.005
Methylene Chloride 0.005 0.005 cis-1,3-Dichloropropene 0.005 0.005
Acetone 0.100 0.100 Trichloroethene 0.005 0.005
Carbon Disulfide 0.005 0.005 Dibromochloromethane 0.005 0.005
1,1-Dichloroethene 0.005 0.005 1,1,2-Trichloroethane 0.005 0.005
1,1-Dichlorethane 0.005 0.005 Benzene 0.005 0.005
trans-1,2-Dichloroethene 0.005 0.005 trans-1,3-Dichloropropene 0.005 0.005
cis-1,2-Dichloroethene? 0.005 0.005 Bromoform 0.005 0.005
1,2-Dichlorethene (total)! 0.005 0.005 4-Methyl-2-pentanone 0.050 0.050
Chloroform 0.005 0.005 2-Hexanone 0.050 0.050
1,2-Dichlorethane 0.005 0.005 Tetrachloroethene' 0.005 0.005
2-Butanone 0.100 0.010 Toluene 0.005 0.005
1,1,1-Trichloroethane 0.005 0.005 Chlorobenzene 0.005 0.005
Carbon Tetrachloride 0.005 0.005 1,1,2,2-Tetrachloroethane 0.005 0.005
Vinyl Acetate 0.050 0.005 1,1,2-Trichloro-1,2,2-trifluoroethane® 0.005 0.005
Ethylbenzene 0.050 0.002
Styrene 0.005 0.005
Xylenes (total) 0.005 0.005
Semivolatile Organics
Phenol 8270 GC-MS 0.600 0.010 Hexachloroethane 8270 GC-MS 0.660 0.010
bis-(2-Chloroethyl) ether 0.660 0.010 Nitrobenzene 0.660 0.010
2-Chlorophenol 0.660 0.010 Isophorone 0.660 0.010
1,3-Dichlorobenzene 0.660 0.010 2-Nitrophenol 0.660 0.010
1,4-Dichlorobenzene 0.660 0.010 2,4-Dimethylphenol 0.660 0.010
Benzyl alcohol 1.300 0.020 Benzoic acid 3.300 0.050
1,2-Dichlorobenzene 0.660 0.010 bis(2-Chloroethoxy)methane 0.660 0.010
2-Methylphenol 0.660 0.010 2,4-Dichlorophenol 0.660 0.010
bis(2-Cholorisopropyl)ether 0.660 0.010 1.2,4-Trichlorobenzene 0.660 0.010
4-Methylphenol 0.660 0.010 Naphthalene 0.660 0.010
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Table F-3
RECOMMENDED QUANTITATION LIMITS
(Page 2 of 3)

Quantitation Limits ** Quantitation Limits *
Analyte Method Technique Llom“(’; ﬁg&l“ Yr\/nagtm Analyte Method Technique L{)r% ,ig'sl" Y:lnaém
Semivolatile Organics (continued)
N-Nitroso-di-n-dipropylamine 0.660 0.010 4-Chloroaniline 1.300 0.020
Hexachlorobutadiene 0.660 0.010 Hexachlorobenzene 0.660 0.010
4‘(82;8585 6%9&!\%2_@?2%" 1.300 0.020 Pentachlorophenol 3.300 0.050
2-Methylnaphthalene 0.660 0.010 Phenanthrene 0.660 0.010
Hexachlorocyclopentadiene 0.660 0.010 Anthracene 0.660 0.010
2,4,6-Trichlorophenol 0.660 0.010 Di-n-butylphthalate 0.660 0.010
2,4,5-Trichlorophenol 0.660 0.010 Fluoranthene 0.660 0.010
2-Chloronaphthalene 0.660 0.010 Pyrene 0.660 0.010
2-Nitroaniline 3.300 0.050 Butylbenzylphthalate 0.660 0.010
Dimethylphthalate 0.660 0.010 3,3’-Dichlorobenzidine 1.300 0.020
Acenapthylene 0.660 0.010 Benzo(a)anthracene 0.660 0.010
2,6-Dinitrotoluene 0.660 0.010 Chrysene 0.660 0.010
3-Nitroaniline 3.300 0.050 bis(2-Ethylhexy)phthalate 0.660 0.010
Acenaphthene 0.660 0.010 Di-n-octylphthalate 0.660 0.010
2,4-Dinitrophenol 3.300 0.050 Benzo(b)fluoranthene 0.660 0.010
4-Nitrophenol 3.300 0.050 Benzo (k) fluoranthene 0.660 0.010
Dibenzofuran 0.660 0.010 Benzo(a)pyrene 0.660 0.010
2,4-Dinitrotoluene 0.660 0.010 Indeno(1,2,3-cd)pyrene 0.660 0.010
Diethylphthalate 0.660 0.010 Dibenz(a,h)anthracene 0.660 0.010
4-Chlorophenol phenyl ether 0.660 0.010 Benzo(g,h,i)perylene 0.660 0.010
Fluorene 0.660 0.010
4-Nitroaniline 3.300 0.050
4,6-Dinitro-2-methylphenol 3.300 0.050
N-nitrosodiphenylamine 0.660 0.010
4-Bromophenyl phenyl ether 0.660 0.010
PCBs
Aroclor-1016 8080 GC-ECD 0.033 0.001' Aroclor-1248 8080 GC-ECD 0.033 0.001'
Aroclor-1221 0.033 0.001! Aroclor-1254 0.033 0.001!
Aroclor-1232 0.067 0.002' Aroclor-1260 0.033 0.001f
Aroclor-1242 0.033 0.001'
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Table F-3
RECOMMENDED QUANTITATION LIMITS
(Page 3 of 3)

Quantitation Limits *®

Quantitation Limits *

Analyte Method Technique (?1?(';';1 magtm Analyte MeJho Technique (g%ll.l) mr&m
Arsenic %%q(y {‘%Rbgg 0.5 0.010 Lead z%%%l Flame AA 0.5 0.005
Beryllium 76%%?{ AA/ICP N/A 0.005 Mercury %6;% Cold vapor 0.02 0.002
Barium 75%%?{ AA/ICP 0.5 0.200 Nickel %g%w AA/ICP N/A 0.040
Cadmium 761):1(2{ AA/ICP 0.1 0.005 Zinc 6010 AA/ICP N/A 0.020
Chromium 761)%?{ AA/ICP 0.5 0.010

Copper '{&&9{ AA/ICP N/A 0.025

Analysis performed on Toxicity Characteristic Leaching Procedure (TCLP) extract (40 CFR Part 261 et al).

Attainment of detection limit dependent on state-of-the-art analytical procedures, volume of water collected, and interference effects.

The listed quantitation limits are derived from "Test Methods for Evaluating Solid Waste," SW-846 US EPA (November 1986), from U.S. EPA Contract Laboratory Program (U.S. EPA, 1989), and
from Appendix IX of 40 CFR Part 264.

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not always be achievable.

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for soil/sediment, calculated on dry weight basis as required, therefore
PQLs will be higher based on the percent moisture in each sample. These quantitation limits are the limits for the actual soil digest limits. Measured concentrations will be reported on a dry
weight basis.

Compound is not included in the SW-846 list of compounds (Methods 8240 and 8270), and practical quantitation limits (PQLs) are not specified. The PQL shown is an estimate based on
previous laboratory reports which included these compounds (SE/E, 1989).
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5 SAMPLING PROCEDURES

Detailed procedures and protocols for site selection and sample
collection, handling, preservation, shipping, and storage are included in
the sampling plan (Part C). Sample collection, handling, and preservation
procedures are also summarized in Table F-4. Samples will be fully
labeled as they are collected. Sample collection data, including label
information, will be recorded on Field Sampling Data Sheets (see
Figure F-2) as the samples are collected. Sample containers will be
placed in a cooler on ice immediately following sample collection. Field
duplicate samples will be clearly identified on the Field Sampling Data
Sheet. Sample containers will be kept closed, maintained under custody,
and refrigerated until analysis.

Any changes in the sampling procedures as outlined in either the
sampling plan (Part C) or this Quality Assurance Project Plan will be
documented in the field logbook (Section 15). The Burlington Project
Director will be kept informed of any changes in sampling procedures.
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SAMPLE CONTAINERS, PREPARATION, AND PRESERVATIVES
Preservation Parameter Container Preservation
Bottle Group Container Preparation and Handling

Table F4
Soil/Sludge/Product®
|

SV Volatile organics 2-4-0z glass jar; Detergent wash, Fill leaving minimum air
PTFE"-lined silicon distilled water space, keep in dark on ice
cap rinse, heated at  (4° C)

105°Cfor >1h

SN Extractable One 8-0z glass jar; Detergent wash, Keep on ice (4° C)
organics PTFE-lined lid distilled water
rinse, kiln-fired
at 450° C for
>1 h or solvent-

rinsed
SP PCBs 8-0z glass jar; Detergent wash, Keep on ice (4° C)
PTFE-lined lid distilled water

rinse, kiln-fired
at 450° C for
>1 h or solvent-

rinsed
SM Metals 8-0z glass jar; Rinse in 20% Keep on ice (4° C)
PTFE-lined lid HNQO,, distilled/-
DI° rinse
COPY 613/91-PARTF.815/las:3(wp) 2
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Table F-4, Continued
SAMPLE CONTAINERS, PREPARATION, AND PRESERVATIVES

Preservation Parameter Container Preservation
Bottle Group Container Preparation and Handling
Water
WV Volatile organics Two 40-mL glass Detergent wash, Fill leaving no_air_space,
vials; PTFE-lined distilled water keep in dark on ice (4° C)

silicon septum caps rinse, heated at
105°Cfor>1h

WN Extractable Two 1-liter amber Detergent wash, Keep on ice (4° C)
Organics glass bottle PTFE- distilled water
lined cap rinse, kiln-fired
at 450° C for
>1h
WP PCBs Two 1-liter amber Detergent wash, Keep on ice (4° C)

glass; PTFE-lined lid distilled water
rinse, kiln-fired
at 450° C for
>1 horsolvent- |

rinsed
WM Metals 1-L high-density Rinse in 20% HNO, to pH 2, keep on ice
polyethylene bottle; HNO,, distilled/
PTFE-lined cap DI rinse
F pH 150-ML beaker Detergent wash, In situ
distilled water
rinse

*  Each product sample will be collected in one 8-0z glass jar with PTFE-lined cap
® PTFE = polytetrafluoroethylene
¢ DI = deionized water

Note: 5% of samples will be taken in duplicate and specified for use as matrix spike
duplicates.
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SOIL/SEDIMENT SAMPLING

SERTAL NO. SO .

PAGE.—.OF
PROJECT NAME SAMPLE LOCATION NO.
PROJECT NO. MAJOR TASK SUBTASK
DATE SAMPLERS
SAMPLING METHOD
TYPE OF SAMPLE: DUPLICATE___ GRAB___ BACKGROUND___ COMPOSITE

REASON FOR COLLECTION: LAB ANALYSIS___ HEADSPACE ___ PHYSICAL TESTING___
y_ | SAMPLE TIME VOLUME
SAMPLE NO.|12BEL NO.| COLLECTED | COLLECTED SAMPLE DESCRIPTION
INSTRUMENT READINGS
TYPE OF ACTUAL READING/ -
INSTRUMENT | SERIAL NO.| CONCENTRATION LOCATION OF READING
DOCUMENTATION
SAMPLE SEAL.ED YES/NO TIME SEALER
COC COMPLETED YES/NO TIME coc No. COMPLETED BY
.LAB ANALYSIS REQUEST COMPLETED TIME LAR NO. COMPLETED BY
FIGURE F-2

Field Sampling Data Sheets - Page 1 of 3




SAMPLE LOCATION NO.

DATE - OR BORING/WELL NO.
TOTAL VOLUME OF WATER COLLECTED TOTAL NO. OF CONTAINERS
Fi{ELD FILTERED: YES NO TIME TECH FILTER TYPE
SAMPLES COQLED DURING COLLECTION PERIOD: YES NO

SAMPLE CONTAINERS

QUANTITY | CONTAINER MaTeriAL | SAITLE LABEL | preszavamves COMMENTS
DOCUMENTATION
PACKING AND SHIPPING TECH
SAMPLE CONTAINER SEALED: YES NO TIME______ DATE __[ (
SHIPPING CONTAINER SEALED: YES NO TIME____ DATE __[ [
LAR FORM:  SERIAL NO. YES NO TIME____ DATE __ 1 ¢
C.0.C. FORM:  SERIAL NO. YES NO TIME______ DATE __( 1
COMMENTS
FIGURE F-2
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WATER SAMFLING DATA

SERIAL NO. WS
PAGE OF

SAMPLE LOCATION NO.

PROJECT NAME OR BORING/WELL NO.

PROJECT NO. MAJOR TASK SUB TASK

TECHNICAL CREW

DATE A FORM COMPLETED BY

WEATHER LEVEL OF PROTECTION AB C D

SAMPLING METHOD

SPECIAL SAMPLING METHOOS INITTAL WATER LEYEL
TIME ELAPSED FROM FINAL DEYELOPMENT/PURGING TECH
SAMPUING DEPTH INTERVAL PUMPING RATE/SAMPLING

SAMPLE COLLECTION PERIOD: START FINISH

WATZER QUALLITY INSTRUMENTS

DATE INSTRUMENT SERIAL HO. | oensnasioy sy TECH COMMENTS

FINAL WATER QUALITY
INSTRUMENT READINGS

TEMP CC) .. oo e e e e e e TIME: START FINISH
CONDUCTIVITY (umhos/cm) TECH
PH .. sz vwesss@ T -
EH . ot et e e e COMMEXNTS
DO (ML) . oz v ss 55 5 5
OQTHER . . .. « = « e

DUPLICATE WATER SAMPLING-

DATA INSTRUMENT READINGS
TEMP (C). . - cs2 a2 5 aas TIME: START FINISH

)
CONDUCTIVITY (umhos/cm —
-1 ; (S gy
EH | .. e e COMMENTS
DO.(mg/L) .. ........
OTHER.. . . .:c548: 5« &3
FIGURE F-2
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6 SAMPLE CUSTODY

Sample custody is a vital aspect of field investigation programs that
generate data for possible regulatory action or as evidence in a court of
law. The samples must be traceable from the time of sample collection
until the time the data are introduced as evidence in enforcement
proceedings.

6.1 Field Sampling Operations

The key aspect of documenting sample custody is thorough record-
keeping. Field sampling data sheets will be completed as samples are
collected. All entries will be made in ink and any changes will be
crossed out with a single line and initialed.

Sample containers will be labeled prior to the time of sampling with the
following:

Project code or number
Sampling date and time
Sample number

Name of person sampling.

At the time of sampling, the appropriate sample containers will be
selected, and the sample number for each subsample recorded on the
summary sampling log. After each bottle is filled, the person sampling
will initial the sample label to document proper sample handling, and a
custody seal will then be completed and affixed to the bottle before it is
placed in storage.

At the end of each sampling day and prior to the transfer of the samples
off-site, chain-of-custody entries will be made for all samples, using the
SE/E field sample data sheets. Information on the container labels will
be double checked and samples will be recounted before leaving the
sampling site.
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6.2 Shipping

All samples will be accompanied by Burlington chain-of-custody/analysis
request sheets (Figure F-3). Copies of all forms will be retained by
Burlington.

Prior to shipping, each sample container will be placed in a plastic bag
and securely packed inside the cooler. The original chain-of-custody
forms (enclosed in plastic) will be taped to the inside lid of the cooler.
The cooler will be closed, fiber tape wrapped completely around it, a
"This End Up 1" label attached to both its sides, and a "Fragile-Glass"
label attached to its top. A custody seal will be attached so that it must
be broken when the cooler is opened. All samples collected will be
packaged and shipped to designated laboratories according to U.S.
Department of Transportation regulations.

6.3 Laboratory

The sample custodian at each laboratory will fill out the chain-of-custody
record upon receipt of the samples and note the condition of each
sample container received as well as questions or observations
concerning sample integrity.

C OPY 613/91-PARTF.815/bkh:3(wp) Rev. 2, 04/16/92
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BURLINGTON FIGURE F-3 Chain of Custody / Analysis Request Form
210 West Sand Bank Road
Egﬁgg?a?ﬁoszzss-oaao CHAIN-OF-CUSTODY RECORD C.0.C. SERIAL NO. 5 5 O 5
618/281-7173
618/281-5120 FAX
PROJECT NAME - PRESER-
PROJECT NUMBER [ MAJOR TASK " quo & VATIVES
SAMPLERS i ISR o REMARKS
LAB DESTINATION w2l F o (CHEMICAL ANALYSIS REQUEST
i < ok & & FORM NUMBER IF APPLICABLE)
N AMPLE LOCATI 28 S/
oy DATE TIME S é{f S OCATION z0 F/& <
RELINQUISHED BY RECEIVED BY
SIGNATURE DATE TIME SIGNATURE DATE TIME
SHIPPING NOTES LAB NOTES

BE-34 (1/92)
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7 CALIBRATION PROCEDURES AND FREQUENCY

Calibration procedures, calibration frequency, and standards for
measurement variables and systems will be in accordance with the
U.S. EPA SW-846 requirements. Procedures for calibration of field
equipment are described in the sampling plan (Part C).
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8 ANALYTICAL PROCEDURES

Methods and references for most analyses are summarized in Table F-2.
The U.S. EPA SW-846 methods will be utilized for the chemical
analyses. The SW-846 requirements include routine analysis of liquid
and solid environmental samples for organic and inorganic priority
pollutants and Hazardous Substance List (HSL) compounds, using
procedures based on the following U.S. EPA methods:

U.S. EPA Method 624/8240; volatile compounds by gas
chromatography/mass spectroscopy (GC/MS) (U.S. EPA
1984, 1986, 1987b)

U.S. EPA Method 625/8270; semivolatile compounds by
GC/MS (U.S. EPA 1984, 1987b)

U.S. EPA Method 608/8080; organochlorine pesticides and
PCBs by GC/MS (U.S. EPA 1984, 1987b).

U.S. EPA Method Series 7000/6010; metals by atomic
absorption spectroscopy and inductively coupled plasma
(ICP) atomic emission spectroscopy (U.S. EPA 1986,
1987a).

Field measurements of pH will be performed according to U.S. EPA
methods (U.S. EPA 1979) and instrument manufacturers instructions
(see Appendix B).
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9 INTERNAL QUALITY CONTROL CHECKS

The selected analytical laboratories will demonstrate the ability to
produce acceptable results, using the modified methods recommended
or their equivalent. The data will be evaluated by Burlington based on
the following criteria (as appropriate for inorganic or organic chemical
analyses):

o Performance on method tests (U.S. EPA 1979, 1984):
- Matrix spike performance (DFTPP)
- GC performance (tailing factors)
- Blanks
- Precision of calibration and samples

- Linearity of response and linear range

° Percent recovery of internal standards

° Adequacy of detection limits obtained

. Precision of replicate analyses

. Comparison of the percentage of missing or undetected

substances among replicate samples.
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10 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits for sampling and analysis operations
consist of on-site review of field and laboratory QA systems and on-site
review of equipment and methods for sampling.

Participating analytical laboratories are required to take part in a series
of performance and systems audits conducted by the National
Enforcement Investigations Center.

The Project Quality Assurance Coordinator (QAC), in conjunction with
the U.S. EPA, will de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>